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New Iron Planer. 





We present on this page a perspective 
view of a new spiral geared planer brought 


| 


out by the G. A. Gray Company, Cincinnati, | 


Ohio, and on page 2 details of the feed 
mechanism. This mechanism combines the 
most important improvements made in the 
machine. 

It will be observed that the planer is rather 
massive in its proportions; it is designed for 
hard continuous service. The special gear- 
driving mechanism is in its essential features 
the same as used in the well-known Sellers 
planers, and other features will be under- 
stood from an inspection of the engraving. 

Referring tothe feeding device as shown 
in detail on page 2, the vertical motion to 
the feed-rack is produced by a crank-plate 
which revolves always in one direction, in- 


stead of the backward and forward motion | 


generally used. 
The crank-plate has the usual adjustable 











stud for varying the stroke of feed rack. 
The feeding of all the heads is accomplished 
immediately after the cut is completed, and 
cannot by any accident take place during the 
cutting of the tools. 

The crank-plate is given its motion through 
a friction clutch which is liberated at the 
moment the shifter plate is acted upon by 
the forward dog, and at the same time the 





belts are changed from the cutting motion | 


to the backing motion. The crank-plate is | 
allowed to make one complete revolution, 
and is then arrested by the stop which falls 
into place, and is then in position to be 
thrown out again at the end of the next cut. 
At the same time—when the crank-plate is 
arrested—the frictiou is thrown out and 
those parts employed to drive it are allowed 
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particular head has been adjusted, without 
doubling the feeds and causing marks in 
the work. 

The rear side of the table is supplied with 
an extra pair of dogs, which work in con- 
junction with an independent shifter and 
trip (a duplicate of the device shown on 
front side), thus enabling the operator to con- 
trol the action of the machine from both sides. 


satisfied over these units for years, and that 
changes have been made, and are likely to 
be made for some time to come. 


zits ———— 
Shaft Governors. 





By J. BeGrTRvup. 





To arrive at some definite result as to the 


‘best angle for the path of the ball or fly- 


New [ron PLANER. 


to revolve free, and during the cut stand 
still, relieving the machine entirely of an 
unnecessary load. All the heads are pro- 
vided with the usual ratchet devices for re 
versing and stopping the feed of that par- 
ticular head, and in addition to this there is 
a lever for throwing out and in all the 
heads at once, that the motion to platen may 
be controlled by hand after the cut of any 


The feed device on the side head has an 


independent adjustment, and may be varied 


without disturbing those on the cross rail. 
The elevating of the cross rail is done by 
means of a friction clutch. 


i — 
It may be some satisfaction to those who 
have been puzzled over electrical units to 


know that scientific experts have not been 





weight in a shaft governor constructed as 
Fig. 181 in Mr. Armstrong’s paper, in your 
issue of May 22, I have worked out a few 
examples, giving the degree of isochronism 
obtainable with different angles and with fly- 
wheels of different weights and speeds. I 
have assumed the following: Cylinders, 9” 
x12’; mean steam pressure per square inch 
of piston at } cut-off, 50 pounds; diameter 
of fly-wheel, 48” ; mean distauce of ball from 
center of shaft 17’; weight of same 24 
pounds, and travel 34°. I have in every 
case assumed a suflicient amount of fric- 
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tion to obtain the highest degree of sta- 
bility (see AMERICAN MACHINIST of Sept. 11). 
My results, however, are not absolutely cor- 
rect; in practice, better results might be 
obtained with shaft governors, and probably 
with all spring governors, for the spring it- 
self affords a peculiar resistance ip the nature 
of molecular friction, which in a governor 
must be quite considerable, on account of the 
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conditions under which it is working. But | stability of very small oscillations, while it | therefore be of no consequence. The theory 
| will have no appreciable effect on large ones. |of so-called ‘‘forced” oscillations is very 
| The most severe test for a shaft governor is 


this cannot be taken into the calculation, for 
want of experimental data. The results 
here given, however, are relatively correct, 
which is all that is necessary to make them 
of practical value. For what is most desira- 
ble to know is which construction will give 
the best result ; how good, can soon be ascer- 
tained after the governor has been made. 

I have given the results graphically in Figs. 
land 2, Fig. 1 shows the degree of isoch- 
ronism obtainable by a speed of 220 revolu- 
tions per minute, and fly-wheel weighing 
1,500, 1,000, and 500 pounds respectively, 


commencing with the lower curve. Verti- 
cal figures indicate extreme variation in 


speed from light to loaded, expressed in per 
cent. of mean speed, and horizontal figures 
the angle of the path of the ball. It will 
be seen that with a fly-wheel weighing 1,500 
pounds the best result is obtained by an 
angle of 30°, and with a 500 pound wheel 
by 23°. But it will also be seen that the re- 
sults would not be much different if we 
should make the angle 10° more or less. 
With the light fly-wheel the unfavorable 
effect of inertia is increased (see AMERICAN 


Macuinist of July 81), and therefore a{ 


smaller angle is preferable. 


Fig. 2 gives the results with a fly-wheel | 
weighing 1,500 pounds, making 300, 220 and | 


160 revolutions, respectively, commencing 
with the lower curve. It will be seen that 
the best angle for the path of the ball here 
is about 30° in all three cases, which might 
have been anticipated. These results are 
also interesting and useful generally, as 
showing the difference in isochronism ob- 
tainable with fly-wheels of different weights 
and speeds, and from which we may infer 
that considerable inertia of fly-wheel and 
high speed are conditions essential to close 
regulation. 1 have assumed the entire move- 
ment of the ball to be 34 inches in each case; 
with more movement the results would not 
be so good. 

I shall now show how, in a particular case, 
the advantage of having the ball move at an 
angle to the radius would seem very marked. 
Suppose the engine makes 220 revolutions 
with an extreme variation in speed of 3 per 
cent., then we have by 
radial movement the 
amount of friction 
necessary for stability 
equivalent to a resist- 
ance of 18 pounds ap- 
plied directly to the 


therefore to unload the engine entirely, and | 
then suddenly throw on about half the} 


load, or load it to its full capacity, and then | 


| throw half the load off. If this does not 
‘set it racing, then it cannot be made to 
race. A sudden throwing on or off of 


the whole load would be no test at all; for | 
the ocillations would then immediately be | 


well treated and illustrated by examples in 
Routh’s ‘‘ Advanced Rigid Dynamics,” page 
190. In the same work, page 37, can also be 
found an article on Watt’s governor, which 
may be interesting to those conversant with | 
the methods of higher mathematics. But | 
the reader will no doubt find that the author 
has not carried his investigation far enough 
to be of much practical value. In fact, he 





|geems to advocate the use of an isochronous | 
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SHAFT GOVERNORS. 
checkcd by the stops. 
engine is never entirely unloaded, and as a 
rule never loaded to its full capacity. 


/rod 20 pounds. 


| governor, which certainly would be an-im- 


possibility, without some very recent im- 
provements. But then it will be only fair to 
remember that even Rankine has invented a | 
truly isochronous governor, not anticipating | 
that it would be found practically and theoreti- 
cally useless, on account of the very princi- | 
ple in its design. This, without mentioning a 
score of less scientific inventors who have ex- | 
pended much ingenuity on isochronous gov- 
ernors. They are conspicuous in the patent | 
office reports, and in almost any treatise on 
the steam engine. But Watt's governor in | 
its simplest form, giving an extreme variation | 
in speed of 8 per cent., is still in use on} 
thousands of first-class engines. Is it preju- | 
dice ? | 
I think a correct idea of the effect of the | 
inertia of the slide valve can be had by work- | 
ing out afew examples. Let the governor | 
control an eccentric with variable throw, | 
let it be 3’, and the weight of valve and | 
Then this will, by 220 revo- 


‘lutions, exert a pressure of about 40 pounds 
‘on the eccentric at the end and beginning of 


the throw, gradually diminishing toward 


midstroke, where it becomes nothing, and 


In actual service an | again increasing toward the other end of the 


stroke. To find the effect on the governor, 


When | we must consider that it is revolving, and the 


it has a great deal of shafting and machinery | efforts of the valve during one revolution are 


to pull, then it may be liable to race when | therefore twice repeated in the same direc- | 
started up, even if there is no sticking of the | tion, relatively speaking. 
joints, while there may be no danger of | ball will of course be different from that on | 
But this would | the eccentric, but it will, like this, be twice | 


racing the rest of the day. 
not be a stable governor. The condition of 
stability assumed in my calculations is that 
the governor cannot be made to race by any 
operation of the brake. 





repeated in the same direction during one 
revolution. Let it be represented by the un- 
dulatory line in Fig. 3; that is, the effect of 
| the reciprocating forces on the ball is repre- 








ball. But suppose we 
only had a resistance 





of 9 pounds, then we 
should not have sta- 
bility by oscillations of 
maximum amplitude 
unless the governor 
was adjusted so as to 




















give an extreme varia- 


























tion in speed of 6 per 
cent., instead of 3. 
Now, arranging the 





ball so as to move at 
an angle of 45°, we shall 








only need 9 pounds of 
friction, and with this 
friction the governor 
may now be adjusted 
so as to give only 24 
per cent. variation in 
speed. The reason for 
this is that its power 
has been reduced, and 
a new resistance similar 
to that of a dash-pot 
introduced (see Mr. 
Armstrong’s paper, 
May 22). 

The inertia the 
slide valve will, in some engines, increase the 
stability of the governor, but it is only on 
the smaller oscillations it can have any con- 
siderable effect ; it may also be very useful 
by destroying friction of rest or sticking. 
But to do so effectually the reciprocating 
forces should be sufficient to overcome the 
friction so as to cause a slight vibration of 
the system. 

The reciprocating efforts of the slide valve 








of 


and other parts will greatly increase the! 





| of little consequence. 


The effect on the | 


bived will give a resultant force which is 
truly reciprocal, being equally effective in 
both directions, such being, in fact, a natural 
consequence, perfectly in harmony with the 
principle of self-sustained equilibrium of 
the governor system. Torepresent it graphi- 
cally it is only necessary to move the base 
line up to the position ¢ d, the height ac 
representing additional centrifugal force. 


|The undulatory line will then correctly re- 


present the intermittent effect on the ball, 
and it will be seen that there now are four 
periods, the force changing direction four 
times during one revolution, or fifteen times 
in a second. I think even this knowledge 
would justify the conclusion that the effect 
on the stability of the governor would be 
But let us go further. 
We have seen that the greatest push on the 


/eccentric would be 40 pounds ; let it be 20 


pounds on the ball, or 10 pounds in each 
direction, that is, let the height ac in Fig. 
3 represent 10 pounds; this then will be 
equivalent to a mean pressure of about 64 
pounds in each direction, and if the weight 
of the ball is 24 pounds, and there be no 
friction, then such a pressure exerted during 
z's of a second would move it about 4, of an 
inch, if it moves it from a state of actual 
rest. But it would never be actually at rest ; 
it would be making minute oscillations all 
the time, and half the energy of one im- 
pulse would be consumed in stopping the 
motion caused by a previous one in the oppo- 
site direction. The time of accelerated move- 
ment would therefore only be 35 of a second, 
and the entire movement ;; of an inch. 
These figures are useful as giving a general 
idea of the small effect of comparatively 
heavy reciprocating parts, but they are other- 
wise of no value; for if we only assume a 
friction of 7 pounds, then we should have no 
movement at all, and as a problem in dynam- 
ics, we should take an altogether different 
view of it. We should then assume the ball 
in a state of oscillation, and ascertain the 
effect of the reciprocating forces on such 
oscillations; to what extent they would be 
increased or diminished, etc. I shall not 
attempt to give a complete solution of this 
problem here, but simply make some illus- 
trative remarks. The 
shorter the period of 
an effort or disturbing 
force in proportion to 
the period of the free 
oscillation, the smaller 
its effect on such oscil- 
lation. Now, under 
the conditions here 
assumed, the period of 
a free oscillation would 
be about .35 seconds, 
when the ball moves 
radially, and nearly .50 
seconds when it moves 
at an angle of 45°, 
while the period of the 
disturbing force is only 
.06 seconds, and _ its 
effect, therefore, of 











little consequence ; 















































more so, because it 
will be as much in the 


























direction of diminished 
oscillations as in the 
opposite direction. 
That is, after a series of 
magnified oscillations 
will follow a series of 
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DETAILS OF PLANER FEED.—SEE PAGE 1, 


The inertia of the slide valve may also have | 


the effect of magnifying or diminishing the 
oscillations to a small extent, but just be- 
cause this effect is periodically repeated in 
both directions, and in exceedingly small 
intervals of time, it may be correctly stated 
as having practically no effect on the stability 
of the governor. It may during a short 
period increase the oscillations, but, if so, 
there must follow a period of diminished 
oscillations, and the general effect would 


sented by ordinates from the horizontal a ) 
to this line, while time—not space—is meas- 
ured horizontally on a >, We may assume 
| the force exerted in one direction all the 
| time, and let it be toward the shaft; it would 
then have the same general effect as if we 
had increased the tension of the spring, and 
would therefore result in increased speed 
and additional centrifugal force, just suffi- 
cient to counterbalance the centripetal efforts 


exerted on the ball. But these forces com- 





. TS 


diminished ones, and 
vice versa, 

I shall now by a few 
examples show how 
the reciprocating forces 
in combination with 
friction will increase 
the stability of the governor. The general 
effect of such forces and friction was cor- 
rectly suggested by Mr. Armstrong in his 
discussion on Mr. Jesse Smith’s paper, repro- 
duced in the AMERICAN MaAcuinist of June 
12; but I must here treat the subject some- 
what differently, to arrive at some definite 
result, or at least some positive conclusion. 
Before the ball can commence to move, the 
centrifugal force must have increased suffi- 


ciently to overcome a certain amount of 
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friction, as shown in my article of Sept. 11. 
Let the excess of friction be 10 pounds, then 
this friction, combined with the reciprocat- 
ing force illustrated in Fig. 3, will give a 
resultant resisting force, represented by the 
shaded area in Fig. 4, and this variable 
resistance may simply be considered as fric- 
tion; for it can produce no motion, only 
resist or destroy motion. It has a mean 
value of 10 pounds represented by the verti- 
cal ac, and we may, therefore, consider it as 
10 pounds of constant friciion transformed 
into an equal amount of variabie or inter- 
mittent friction. 

Suppose, now, there was no reciprocating 
force, then the ball would not commence to 
move before the centrifugal force had in- 
creased enough to overcome 10 pounds of 
friction. But under the condition shown in 
Fig. 4 it will commence to move immedi- 
ately, making an exceedingly small move- 
ment when again arrested by the rapidly in- 
creasing resistance; but this, being continu- 
ally changing, will in the next moment allow 
it to make another small movement, and so 
on, until the .centrifugal force has increased 
sufficiently to produce continuous movement. 
Discontinuous movements of this nature can 
be produced experimentally in the following 
manner: Take a piece of thin wood or other 
material, put a penny on it, and then, resting 
one end on the table, give it a rapid recipro- 
cating motion in the manner indicated in 
Fig. 5. The penny will then move slowly 
down the incline, and its movements will be 
of the same nature as those of the governor 
ball. In a governor, the inertia of the slide 
valve acts on the ball, but in our experiment 
the inertia of the penny acts on the penny 
itself, producing the same effcct, while the 
reciprocating motion is furnished by the 
hand, friction by the penny, and accelerating 
force by gravity. The conditions are there- 
fore exactly like those ina governor, with 
only one exception, and this a very notable 
one; namely, in our experiment the moving 
force is gravity, while in a governor it is 
rapidly increasing centrifugal force. To 
produce a corresponding effect in our experi- 
ment, we must therefore gradually increase 
the steepness of the incline. From such ex 
periments, however, we cannot draw any 
positive conclusion. If we should attempt 
it, we would probably be much mistaken. 
This can only be done after a careful analy- 
sis and actual calculations. 

I shall give some results here. Suppose 
the ball to be oscillating, and let the am- 
plitude or entire movement be 3” or 14” to 
each side of the central point, where the ball 
finally will come to rest (see my article of 
Sept. 11). Then, right at the beginning of 
an oscillation, the unbalanced centrifugal 
force will be xz, but rapidly increasing 
while the ball moves toward the central 
point. It is represented by the curve a e, 
Fig. 4, and it is evident that continuous 
movement will begin almost immediately; 
that is, the effect of the reciprocating force 
will, in this case, be exceedingly small. 

Now, suppose the amplitude of the oscilla- 
tion diminished to 1”, and let a be the starting 
point as before; then the unbalanced centrif- 
ugal force is represented by the curve a ff. 
And now there will be three stops before 
continuous movement commences, and the 
whole amount of discontinuous movement 
will be #’, or nearly half of the entire move- 
ment. The ball will, therefore, in this case, 
acquire comparatively little momentum, and 
the stability of the oscillations be thus greatly 
increased. By an amplitude of 3’, the un- 
balanced centrifugal force is represented by 
the curve ah. There will be no continuous 
movement; the ball will practically acquire 
no momentum, and the oscillations would be 
stable, even under very adverse conditions. 
We may then, from this, draw the conclu- 
sion that reciprocating forces will greatly in- 
crease the stability of small oscillations, 
while they have practically no influence on 
larger ones, 

Now, about the friction of the slide valve. 
It has, to some extent, the same effect as 
friction of the governor itself. To get a 
clear understanding of this, we may assume 
the valve to stand stiil, and the valve seat to 
be rubbed over it with the same alternating 


center. 


the friction of the moving valve actually has 


is running. 
parently complicated problem to a very sim- 
ple one. The governor is standing still, and 
we can experiment with it as we like, the 
only moving part being the valve seat, which 
is being rubbed against the valve. 


valve seat would alternately assist 


But such is not the case. 


must be in proportion to the velocity of the 
ball. 
Let it move in one direction only, and 


friction will evidently pull the valve along, 
and with that the ball. 
the valve seat is changing all the time, and 
in the next moment it will move slower than 
the valve, and this must, therefore, now 
overcome the friction of the valve seat instead 
of being helped along by it. In the next 
moment the valve seat is moving in the 
opposite direction, and the friction will act 


as the valve seat moves in that direction, 
whether it moves slow or fast; that is, the 
friction will half the time be absolutely 
against the movement, and partly so during 
the other half; that is, while the valve seat 
is moving slower than the valve. The extent 
of this latter period depends on the velocity 
of the valve, and, therefore, the faster the 
movement of the ball the greater the resist- 
ance ; that is, the friction of the valve in an 
automatic cut-off governor with 


dash-pot. We might, therefore, increase the 
stability by putting a brake on the valve 
stem, but this would also result in higher 
speed and a higher degree of isochronism if 
the engine was at least half loaded, and it 
might, therefore, under certain conditions, 
set the governor racing, unless the spring 
yas readjusted. 

The effect of valve friction may be illus 
trated experimentally in the following man- 





ner: Take a piece of thin board and place it 


But the velocity of | 


variable | 
throw will have an effect similar te that of a | 


on the moving valve seat would then have slowly over the table. 
exactly the same effect on the governor as move it fast, we shall find it makes a con- 


and be exactly centered. 
oppose such movements, and if it was equally has had experience with the milling machine 
effective in both directions, then the result knows that a considerable proportion of the 
would be the same as if there was no friction. time is taken up in setting cutters exactly 
It is not equally over the center of work to be operated upon. 
offective in beth directions when the ball is Where the aim is to do good work it is nec- 
moving, which I shall now try to show. cessary that this should he accurately per- 
We have suppesed the valve stationary. formed, and the usual means by which it is 
This, however, cannot be the case when the accomplished are somewhat tedious and un- 
ball is moving, for then the valve must also certain, most 
move, and the velocity of its movement leaves something to be desired. 


motion as the valve would have, and at the on the table, then take a stick, and pressing 
same time we may imagine the governor it down on the board give it a quick recipro- 
turning in the eccentric strap as a stationary cating motion without moving the board; 
The friction of the stationary valve the slightest side pressure will then move it 


But if we try to 


siderable resistance. In this experiment the 


But to further simplify the problem we may stick may represent the valve seat, the board 
imagine the governor stationary; for, if we the valve, the friction between them the 
leave itin such a position that the leverage valve friction, and between the board and 
of the ball will be of mean magnitude, then table the friction of the governor itself. It 
the effect will be nearly as when the engine takes two persons to make an absolute suc- 
We have now reduced an ap- cess of this experiment. 


Key-seat Centering Tool. 


The accompanying illustration shows a de- 
vice by means of which a cutter which is to 


If we now should move the ball slowly, be used for cutting a key-seat or slot in a 
then it is evident that the friction of the shaft or other cylindrical piece of work can 


Every mechanic who 


mechanics realizing that it 

The tool which we illustrate is, it seems to 
us, well calculated to obviate this difficulty. 
It consists essentially of two pieces arranged 


suppose the valve seat moves in the same | to slide to or from each other on slotted bars, 





KEY-SEAT CENTERING TOO. 


direction, but faster than the valve, then the ; and having a spring applied in such a way 


| that it acts to close them together, with suf- 


against the movement of the valve as long | 


ficient force to hold the tool on the cutter as 
shown. 
wards at an angle of 45 
is the exact duplicate of the other, the open 


Below the bar the pieces turn out- 
, and as each piece 


ing between them and above the bar always 
The cut shows the 
method of applying the tool to a cutter, the 


bisects the angle below. 


ishaft to be operated upon being shown 
below. <All that is necessary in setting a 


cutter is to close the tool upon it as shown, 
and then adjust the work laterally until it is 
touched on both sides by the angular sur 
faces below. The cut shows it applied to a 
tool for cutting key seats for the Woodruff 
key, a great many of whic. are now being 
used, but, of course, it is equally applicable 
to any similar cucter which is to be centered. 
It can also be used asa center square, by 
simply placing between the parallel faces 
where the cutter is shown, a blade of sheet 
steel, having that portion which projects be 
tween the angular surfaces, just half the 
width of that part which is held between the 
parallel faces, 

The tool has been patented by Frederic A. 
Seaver, 44 Grand street, Hartford, Conn. 
ae 

There is not much to*brag about in regard 
to our little navy. But there ¢s a satisfac 
tion i1 knowing that our builders seem to get 
just about where they start for. They ap- 
pear to gain that little bonus every time. 





Engineers in the Navy. 


Some time ago we congratulated the ad- 
miralty authorities on having formulated 
regulations for the direct appointment each 
year, as probationary assistant engineers, of 
a certain number of young men who had 
studi-d at recognized schools or colleges, and 
been not less than three years under training 
in an approved engineering establishment. 
We also protested against the views which 
had been expressed by certain representative 
naval officers as to the relative position which 
engineers should occupy in the navy. They 
seemed to think that engineer officers were 
not required, and that naval officers who had 
been a few months in a workshop, ora col- 
lege, were quite competent to manage affairs 
if they had a staff of intelligent artisans 
under them. From the correspondence 
which has appeared in some of our daily con 
ltemporaries, and the discussions which are 
elsewhere taking place, it is quite evident 
that this is a question which must be taken 
up with vigor by the engineers, and a reason 
able solution of it effected, not only be- 
cause it relates to their own posiuons, but 
also because it is likely to have a most im- 
portant bearing on the future welfare of the 
navy. 

A modern ship of war is almost a perfect 
compendium of mechanical and electrical 
engineering, and the man who is responsible 
for the working of all the mechanical ar- 
rangements must be one who has been thor- 
oughly trained in the theory and practice of 
his work, and it would be much more reason- 
able to expect the captain or commander to 
combine with his other duties those of doctor 
and chaplain than those of engineer. In 
saying this, however, we do not for one mo 
ment wish to place the chief engineer quite 
on the same plane as the captain, for the 
latter must be held in a sense responsible for 
the whole work of the ship. The chief en- 
gineer should be under him in so far as the 
attainment of certain objects are concerned, 
but the choice of methods must be left to 
the man who is acquainted with practical de- 
tails, and he should be held responsible to an 
independent and higher authority for the 
selection of these methods, to whom the cap- 
tain should have power to report, or, in fact, 
to whom he would be expected to report, if 
he had any reason to believe that the best 
course had not been adopted. On the cther 
hand, the chief engineer would report to the 
same authority if the captain gave orders 
which seemed to him to be wrong, and to 
him the whole of the engineering staff would 
be directly responsible. 

We trust that every opposition will be 
offered to the proposal to practically extin- 
guish engineer officers, and to hand over 
their duties to men whose experience and 
training are totally inadequate to 
them to perform them in an efficient man- 
ner.—Jndustrics. 
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In Germany the telephone subscribers are 
number 381,325; in France, 
9,487; in Great Britain, 20,426; in 
7,585; in Italy, 9188; in Austro-Hungary, 
4,200; in Spain, 2,218; in Portugal, 890; in 
Switzerland, 6,570; in Belgium, 4,674; in 
the Netherlands, 2,872; in Denmark, 1,837; 
in Sweden, 12,864; in Norway, 8,390. The 
Berlin Boersen Courier estimates the number 
1,000,000, and 


estimated to 
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Russia, 


of subscribers in America at 
in all the world at 1,200,000. 
ee 
The Gota, a new Swedish iron-clad, is now 





approaching completion. 
is 8,100 The 
boilers, is forward of the engine-room, 


Her displacement 
with six 
Abaft 
the engine-room are the magazines and shell. 
Her armament will consist of four 


tons, boiler-room, 


rooms. 
fifteen-centimeter guns, two twenty-five-cen 
timeter guns, four rapid-firing guns, and a. 
torpedo outfit. She will be fitted with an 
electric light. She will carry a crew of 196 
officers and men. 
ae ‘Ge 
The production of silk in the world for the 
past year is estimated at 11,706 tons? ; 
pa -- eee 
The speed of the new cruiser San Fran 
cisco is officially stated to be 19.66 knots, 
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The Mining Engineers’ Meeting, and 
the Meeting of the British Iron 
and Steel Institute. 


Notwithstanding the influx of iron and 
steel men from Europe, the initial meeting 
of the mining engineers was not a large one. 
The usual ceremonies of opening were gone 
through with in the usual perfunctory man- 
ner, Secretary Raymond reading a long list 
of applications for membership, with the 
accompanying qualifications in the way of 
present positions, as a matter of course, 
rather than duty. This was apparent when 
the secretary was ordered to cast the vote of 
the Institute for the entire list. 

President Hewitt made a brief, though, 
of course, excellent address at the opening of 
the meeting, or rather after some remarks by 
Mr. Lewis, president of the local committee. 

Coming down to real business, Mr. J. C. 
Bayles read an interesting paper, on ‘‘ Ex- 
plosions from Unknown Causes,” which we 
shall publish in a later issue. 

A paper was read by H. A. Wheeler, re- 
lating to pneumatic hoisting. The author’s 
conclusion is that the great depth at which 
mines are worked calls for something beside 
rope hoisting, the length of the rope provid- 
ing, in some instances, weight enough to 
nearly break it. Then the advantages of 
pneumatic hoisting are shown, in the favor 
of which the following points are made, the 
Blanchet system being used as an example: 

1. It permits the working of mines at all 
depths. : 

2. It gives, with a single tube, a higher 
efficiency than cables, which increases as the 
depth increases; with two tubes the efficiency 
will be still greater. 

3. It does away with ropes, and is there- 
fore more economical. ; 

4. It assists in the ventilation of the mine, 
with the lowering of the temperature result- 
ing therefrom. 

5. It permits, while the miners are absent, 
converting of the entire mine into a pneu 
matic receiver, and, by the creation of an ar- 
tificial barometric depression, facilitates the 
removal of the escaping fire damp, and so 
makes the mine safer. : 

6. It leaves the shaft readily accessible for 
examination, repairs, and sinking, without 
interfering with the hoisting. 

7. It removes the danger of accidents 
through the breaking of cables. 

8. It gives greater security to the miners in 
ascending and descending. 

9. It not only permits the lowering of the 
men, timber, filling, etc., without the expend- 
iture of any power, but utilizes the work pro- 
duced by the descending train in imparting a 
higher pressure to the air escaping from the 
bottom of the tube. 

The only disadvantage, in M. Blanchet’s 
opinion, is the greater cost of installation, 
which, in his first estimate for the Hottingeur 
shaft, he places at about 20 per cent. greater 
than that of the rope-hoisting. 

Then the author goes on to do away with 
some objections to the rope system of hoist- 
ing, the conclusion being that the tapered 
rope system is likely to prevail for some time 
in this country. His conclusions as to the 
relative value of the two systems are hardly 
consistent. The following gives his ideas 
quite clearly: 

With so much heavier investment of capi- 
tal, with such a very small capacity, com- 
pared with winding engines of equal power, 
and with the probability of a much greater 
daily operating expense, it is needless to say 
that the pneumatic system, as thus far devel- 
oped, cannot compete at all with the rope 
system of hoisting, in spite of the theoretical 
and the few practical advantages it possesses 
over the cable system. 

It is, therefore, necessary to look deeper 
into our American winding practice, to search 
for opportunities for improvement, so that 
the reqirements for increased depth in the 
not distant future may be met. 


THE IRON AND STEEL INSTITUTE. 

Wednesday morning, at 10 o’clock, the 
first meeting of the Iron and Steel Institute 
in this country opened, with Sir James Kit- 
son, the president, presidirg. The attend- 
ance, Which had been quite slim during the 
meetings of the mining engineers, was much 
improved, the body of Chickering Hall being 
very well filled. No American present watch- 
ing the proceedings needed to be told that 
the parliamentary rules governing the pro- 
ceedings were not those of his own country, 
Dignified deliberation seemed to be the 
order, and some of the things done seemed 
quaint, though by no means displeasing. As 
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an instance, after the reading of the minutes 
of the previous meeting by the secretary, Sir 
James Kitson, a remarkably easy and grace- 
ful speaker and presiding officer, by the way, 
took up a pen, and, poising it in his right 
hand, said, distinctly and _ deliberately, 
‘*Those who think I should sign these min- 
utes as the correct record of the proceedings 
of our last meeting will please signify the 
same by holding up both hands.” No ad- 
verse vote being received, the pen descended 
upon the book, and the minutes were offi- 
cially approved. 

Mr. Andrew Carnegie delivered the address 
of welcome, in which, after the usual words 
of welcome, he said: 


What the new land owes to you of the old 
constitutes so vast a debt as to baffle com- 
putation. In your own immediate domain 
of coal, of iron, and of steel, we have been 
only your pupils. The original inventions 
were all your own. The American has 
necessarily been restricted to the develop- 
ment wm improvement rather than to the 
origination of new methods in this depart- 
ment. The genius of Europe has preceded 
him, and invented the processes under which 
we still labor. The inventions of Cort, Neil- 
son, Nasmyth, Bessemer, Siemens, Thomas, 
Whitwell and Gilchrist, the investigations of 
Bell, Richards, Snelus, Riley and others of 
Europe have made possible the amazing de- 
velopment of our own country. What we 
have to show you, therefore, gentlemen, in 
coal, and iron, and steel, is but a successful 
development of your own ideas. In civil en- 
gineering you will, perhaps, note more of 
American originality. In the sinking of 
pneumatic piers, in the structure of bridges, 
in the construction, and maintenance, and 
operation of railways—especially city rail- 

yays—and in some other branches of engi- 

neering and special manufacture, you will 
perhaps conclude that the contribution to the 
world’s progress made by the new land has 
not been inconsiderable. 

You have the Society of Electrical Engi- 
neers here as one of your hosts, and in this 
branch we hope to be able to show you much 
that cannot fail, we think, to interest. The 
electrical field being of recent date, the 
American has been free to enter upon it and 
start with other nations. Great fundamental 
inventions connected with electricity had not 
occupied the ground before he appeared upon 
the scene. The Electrical Society will take 
the greatest pleasure in displaying to you its 
latest achievements. In short, gentlemen, 
the whole continent, East and West, North 
and South, is open for your inspection. No 
scientist, engineer, or manufacturer of Amer- 
ica has declined to open his doors for your 
reception, On the contrary, our committee 
has been embarrassed by the overwhelming 
number of invitations which it has received 
to take you to various establishments. 


He hoped that anything which they might 
find during their tour of the country which 
could prove useful to them they would unhes- 
itatingly appropriate, and said that, however 
much of this might be done, the debt owed 
by Americans to England for ideas and in- 
ventions put to use here would not be dis. 
charged. 

Mr. Carnegie’s address was responded to 
by Sir James Kitson ina very graceful speech, 
which lack of space prevents our publishing 
in full, but in which he said, after referring 
to the pleasure experienced by the members 
in visiting this country, and the vast prog- 
ress made here and in England in the iron 
and steel industries: 

The rulers of my native land have not all 
been wise, or generous, or unselfish, Their 
treatment of the American iron trade in the 
last century was stupid, illiberal and grasp- 
ing. I read in a history of the United States 
of America that in 1750 the manufacture of 
iron in New England, which had already 
been started, with some prospect of success, 
was forbidden by an act of the English Par- 
liament under very severe penalties. It 
states: ‘‘The ironmongers and smiths of 
Birmingham were in favor of the importa- 
tion into England of American iron in an un- 
manufactured state, on the ground that all 
the iron works in Great Britain were inade- 
quate to supply even half the quantity of that 
metal required in the several manufactories, 
and that the colonists would be encouraged 
to take English goods in exchange for their 
raw material.” But the manufacture of iron 
was suppressed, native enterprise was stifled, 
and the price of commodities in America was 
enhanced in order that English manufact- 
ures might be protected, and English mer- 
chants might grow rich. The scarcity of 
charcoal —the only fuel employed at that 
time for the smelting of iron—caused a fall 
ing off in the production, and England be- 
came, in consequence, a large importer of 
iron. 

We have grown wiser since that time; we 
can see that in this wide world there is room 





for the iron and steel manufacturers of Eng- 
land, the United States and Germany. The 
world must have iron and steel. That nation 
is the wisest and most civilizéd which con- 
sumes the most of them. 

England has atoned for its short-sightedness 
in 1750 by pouring into this continent copious 
supplies of iron, which have been used in the 
construction and exploitation of a marvelous 
railway system. But, naturally, the rich and 
inexhaustible mineral wealth in iron and coal 
which this country holds within its shores, 
gave birth to an iron and steel industry which 
has grown and developed with a rapidity and 
a vigor which is known only in this wondrous 
land. The industrial force of a nation can 
be estimated in a considerable measure by the 
quantity of iron it consumes. Iron is coming 
so largely into use for constructive purposes 
that this demand is sure to continue and to 
increase. The average consumption of iron 
per head in 1889, by the population of the 
world, was about 14$ pounds, but if the world’s 
inhabitants generally were to consume the 
same quantities of fron per head as the inhab- 
itants of the United States, the consumption 
would amount to about 207,000,000 tons per 
annum, or nearly nine and one-half times 
what it is at present! 

While the United States continues to find 
its market in ever-growing demands from a 
civilized and prosperous people at home, we 
in England shall have in more distant fields, 
easily accessible to us from our insular posi- 
tion, a great market for our produce. We 
can look forward, each in our own sphere, to 
a growing commerce, to cope with which our 
united skill, aided by invention shared and 
knowledge freely communicated, shall confer 
lasting benefits on the world. (Applause.) 

After some announcements by representa- 
tives of the various committees charged with 
the responsibility of transportation, enter- 
tainment, etc., the reading of papers was 
begun by the presentation of a paper on 
“The Development of American Blast Fur- 
naces, with Special Reference to Large 
Yields,” by James Gayley, Bessemer, Pa. 
By way of introduction Mr. Gayley said: 

The development of blast furnace practice 
in America, in the direction of large yields, is 
mainly the history of our working since the 
year 1880, as the advancement that has been 
made in the last decade is greater than that 
in a third of a century previous, A new 
era in the manufacture of pig-iron began in 
1880 with the putting in blast of the Edgar 
Thomson furnaces, These furnaces at once 
leaped to the front as pig-iron producers, and 
have maintained that position—with but one 
brief interruption—ever since. J shall, there- 
fore, confine myself mainly to a description 
of these works, showing the changes in design 
and practice by which these results have been 
achieved. In order to show more Clearly the 
progress that has been made since 1880, 1 
shall refer briefly to the best work that was 
done in the ten years previous to that time. 
The Struthers furnace, in Ohio, was one of the 
first to attract attention in the matter of large 
outputs. This furnace was 55 feet high, 16 
feet diameter of bosh, 9 feet hearth, stock 
line about 8 feet 6 inches. The fuel was raw 
coal. This furnace, in Dec -mber, 1871, made 
1,602 tons of iron, and in January, 1872, 
made 1,642 tons. ‘Lhe best output in asingle 
week was 400 tons. By March, 1876, the 
product had increased to 2,032 tons. The 
furnace was blown by one engine, with an 
air cylinder 72 inches in diameter, and 4 feet 
stroke. The only change made from 1871 to 
1876 was the addition of a second blowing 
engine. The size of the hearth was much in 
udvance of the construction usual at that 
time, and was, in fact, as large as would now 
‘be put in a furnace of the same size. The 
good results obtained at this furnace were 
largely due to the fact that the manager, Mr. 
Thomas W. Kennedy, broke away from the 
traditional practice of regulating the quan- 
tity of blast by the pressure gauge, and sub 
stituted instead the revolutions of the engine 
—a practice that obtains to-day. 

After tracing at some length the develop- 
ment of rapid driving, he said: 

Mr. E. C. Potter, of Chicago, sounded the 
note of warning in 1885, and great credit is 
due to him for demonstrating that large out- 
puts and low fuel consumption are compati- 
ble. Since then a marked change in our 
practice has taken place, and the volume of 
air blown has been greatly diminished. 

Although the practice of rapid driving has 
been much decried, yet in many ways it has 
resulted beneficially. It has brought in an 
equipment of hot blast stoves, boilers, en- 
gines, etc., sufficient to accomplish a large 
amount of work without a constant strain on 
every part—a condition very rare prior to 
1880; and it has also developed a construction 
of the furnace stack, by which larger outputs 
from a single lining can be obtained with less 
irregularity in the working. 

The rest of the paper was, for the most 
part, statistical, giving in detail just what 
the production had been under different cir- 
cumstances, the forms of furnaces used being 





shown by large sectional drawings, which 


were exhibited. After giving the perform- 
ance of one of the largest furnaces in detail, 
he summed up as follows: 


Counting the time the furnace was run- 
ning in the first blast, and up to the end of 
May, 1890, in the second blast, including 
also the time spent in relining, the period 
covered is three years and five months, and 
in that time this furnace has made an output 
of 301,205 tons, a record which is unparallel- 
ed. In the month of May, this, together 
with a companion furnace of precisely the 
same dimensions, made an output of 20,192 
tons, on an average coke consumption of 
1,882 pounds per ton of iron. The ores used 
are from the Lake Superior region, and yield 
through the furnace 62 per cent. of iron. The 
proportion of limestone carried is 28 per cent. 
of the ore burden, and about 1,200 pounds of 
cinder are made per ton of iron. The average 
analysis of the cinder is as follows: Silica, 
33.00 per cent; alumina, 13.00 per cent. 

The stone used contained but a very small 
quantity of magnesia. The silicon in the 
iron averages 1.60 per cent., the iron being 
run into ladles and sent to the converting 
mill direct. The suitableness of the metal 
for this ‘‘ direct process,” as we term it, will 
be appreciated from the fact that under the 
rigid system of foundry grading—by the 
fracture—the average percentage of Nos. 1 
and 2 grades from all of our furnaces for the 
first five months of this year was 95 per cent., 
and the analyses of 100 ladles, filled consecu- 
tively from the furnaces, show an average 
content of sulphur of 0.023 per cent. 

I shall not undertake to say what these fur- 
naces will accomplish on an uninterrupted 
blast, but I believe the day is not far distant 
when we shall be able to show a record of 
300,000 tons from a furnace in three years, 
and ona single lining. 

In the period covered by the last decade 
there are three steps in the development of 
American blast furnace practice that might 
be mentioned—tfirst, in 1880, the introduction 
of rapid driving, with its large outputs and 
high fuel consumption; second, in 1885, the 
production of an equally large amount of 
iron with a low fuel consumption, by slow 
driving; and third, in 1890, the production 
of nearly double that quantity of iron, ona 
low jilcsmaline, through rapid driving. 

The discussion was opened by Sir Lowthian 
Bell, he taking occasion, before proceeding 
directly with the matter in hand, to express 
his pleasure at being present. 

If the creation of the iron and steel Insti- 
tute had been followed by no more important 
results than those which come to gentlemen 
occupied in the common pursuit of compar- 
ing the results of their individual experiences, 
it has done good work, It has taught us 
many Other things; it has taught us that the 
knowledge we may impart to each other 
must not be regarded as a mere gift, but 
rather as an exchange, the value of which 
cannot be estimated by the sum of the two, 
but by entirely new factors, requiring con- 
joint co-operation of the experience and 
knowledge possessed by the giver and the 
receiver. 

Speaking from my own experience this 
has been amply illustrated in the frequent, 
and to myself the most beneficial relations 
which I have been fortunate enough to es- 
tablish with a large number of the leading 
manufacturers in the United States of 
America as well as with numerous other 
friends in Austria, Belgium, France, Ger- 
many and Sweden. Lastly, I am indebted to 
my connection with this Institute for the op- 
portunity of again visiting the United States 
and seeing once more those gentlemen from 
whom I have received so much attention and 
toward whom I feel myself drawn by ties of 
the warmest friendship. 

It is unnecessary to assure the author of 
the paper before us how grateful the mem- 
bers of this body must feel for the thorough- 
ness of the work he has performed. Iron 
manufacturers have now been accustomed for 
some time to follow, as closely as the nature 
of the operation permits, the action of the 
blast furnace, and of studying the laws 
which regulate its action. The results, how- 
ever, Which have been communicated to us 
this morning may well suggest the idea 
whether we have in our previous estimates 
not overlooked some of the conditions in- 
volved in smelting the ores of iron, for we 
have not only to consider the low consump- 
tion of fuel, but the hitherto unparalleled 
large production of iron from one furnace. 
Thinking that it might interest others as 
well as myself, I have examined the figures 
given us by my friend, Mr. Gayley, and com- 
pared them with those of furnaces working 
under very different conditions, and I hope 
to be able to show you thatit is not necessary 
to look for any new law to account for what 
at first sight, no doubt, seems little short of 
the incredible. 

For this purpose I will omit for the pres- 
ent all the first examples quoted in the docu- 
ment before us, and go straight to the last, 
which Mr. Gayley has properly reserved for 
winding up his most interesting communica- 
tion. 





The problem, he said, was to account for 
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the production by the American furnaces of 
nearly five times as much iron as had been 
produced from furnaces in the north of 
England, and about twice as much as the 
hematite furnaces there, and this with the 
expenditure of only 16.8 hundredweights of 
coke per ton of iron. He showed by figures 
that the American coke used was, if any- 
thing, inferior to that used in England, and 
said that experiments showed the results 
could not be due to differences in the facility 
with which ores ar2 reduced, as had been 
suggested as an explanation of the phenome- 
non. He thought that in the temperature of 
the escaping gases, and the effect upon this 
temperature of the different ores having dif- 
fering capacity for the absorption of heat, was 
to be found the solution of the problem, and 
closed as follows : 


Let us suppose a tall vessel filled with 
small fragments of calcined Cleveland ore. 
A current of hot air is pass.d through them. 
In time the air will flow out of the top at 
about the temperature at which it enters, the 
difference being due to the loss through the 
sides of the vessel. We now begin to with- 
draw the fragments, say at the rate of twenty 
a minute, adding a similar number at the 
top. The escaping current is slightly cooled, 
which means that a loss of heat at the top is 
still going on, but the fragments withdrawn 
are at a higher temperature. We increase 
the rate of withdrawal to 200 per minute, by 
which the gases fall to atmospheric tempera- 
ture. But 200 fragments being too much for 
the current of hot air to raise to the desired 
temperature, we must retard the rate of 
withdrawal until the desired elevation of 
temperature is obtained. It follows from 
this experiment that there is a given rate, 
somewhere between 20 and 200 per minute, 
which gives the best result. 

In an old blast furnace of 1,000 cubic feet, 
smelting Cleveland ore, 36.7 tons of iron 
were weekly made per thousand cubic feet 
of capacity. The temperature of the escap- 
ing gases was 451 degrees Centigrade, the 
blast being 485 degrees. The loss in coke 
was five hundredweight in the escaping 
gases. After increasing the capacity to 
1,500 cubic feet the loss from this cause was 
24 hundredweight, but, instead of obtaining 
36.7 tons of iron per thousand cubic feet of 
capacity, we only got 22 tons. The _heat- 
intercepting power of our furnace charges 
was equal to reducing the temperature of the 
gases to 310 degrees. 

It is quite reasonable to suppose that ma- 
terials might be introduced at the top which 
have a more’ powerful heat-intercepting 
faculty than Cleveland ore. I believe that 
your compact ore possesses that property, 
and in consequence your gases escape at a 
temperature of 160 degrees, which I estimate 
represents aloss of only .93 hundredweight 
of coke. 

If the rate you are driving represents the 
position of equilibrium I am describing, you 
will lose heat and waste coke either by driv- 
ing more slowly or more quickly. 

Mr. E. 8. Cook, of Pottstown, Pa., then 
continued the discussion by relating what 
had been accomplished by furnaces using 
anthracite coal, or coal and coke combined, 
showing that these were not behind the coke 
in point of efficiency. 

The meeting then adjourned, and the 
afternoon was spent in an excursion by 
steamer up the Hudson River. 

At the second session of the Institute, on 
the morning of the 2d, the discussion on 
Mr. Gayley’s paper was continued. 

August Thielen acting president of the 
Verein Deutscher Eisenhuttenleute, who 
opened the meeting, stating that it would be 
impossible for the German iron producers 
ever to obtain any such output as that chron- 
icled in Mr. Gayley’s paper. He said that 
the low percentage of iron in the German 
ores, the demand for more silica in the prod- 
uct, ete., would require a much larger 
amount of material to be fed into a German 
furnace to equal American figures. Thus, 
to equal the Pittsburgh furnaces’ output of 
10,000 tons a month, 29,700 tons must be fed 
into a German furnace under existing con- 
ditions. This, of course, was an impossi- 
bility. 

Several members then spoke on the ques- 
tion, giving what they thought might be the 
cause or causes of the phenomenal production 
of the American furnaces. 

Mr. William Whitwell said : 

The English idea was to save the furnace, 
and so well did they succeed in this, that one 
lining frequently stood for twelve years, 
turning out 400,000 tons of iron in that time. 
This was of more importance in England 
than here, because the Americans were rapid, 





so rapid in their movements that they lost 
little time, seven weeks he was told, in relin- 
ing a furnace; while the best that could be 
done in English practice was three months. 
Mr. Whitwell said that he should take the 
most intense interest in trying to get at the 
secret of this wonderful American speed. 
He was especially interested to know whether 
Mr. Gayley’s paper described an average 
American ore, or whether it was a specially 
rich one. 

This question was answered by Mr. J. D. 
Weeks, of Pittsburgh, who cited American 
furnaces doing good work on 47 per cent. 
ore. He thought the physical composition 
of the coke used had something to do with it. 

At the close of this discussion, Sir James 
Kitson arose, and, in a graceful speech, con- 
ferred upon Mr. Abram S. Hewitt the 
special Bessemer gold medal, which had been 
awarded to him for his services to the iron 
and steel industries, he having been the first to 
make Bessemer steel in this country, and the 
builder of the first open-hearth furnace here. 
In Mr. Hewitt’s speech accepting the medal, 
he referred to this as follows: 


Mr. Bessemer read his celebrated paper de- 
scribing the process of producing steel with- 
out fuel at the Cheltenham meeting of the 
British Association for the Advancement of 
Science in the summer of 1856. An imper- 
fect report of this paper was published in the 
journals of the day, and attracted my notice. 
The theory announced seemed to be entirely 
sound, and the apparatus simple and effect- 
ive. I gave orders at once, without further 
information than that derived from the pub- 
lished report, to erect an experimental vessel 
for the purpose of testing the possibility of 
producing steel direct from the blast furnace. 
In the same year in which the paper was 
read the experiment was tried at the furnace 
of Cooper & Hewitt, at Phillipsburg, in New 
Jersey, and the result served to show beyond 
all doubt that the invention of Mr. Bessemer 
was one which could be successfully reduced 
to practice. ‘The same difficulties, however, 
which confronted him showed themselves in 
this humble experiment, and the further pros- 
ecution of the matter was deferred to a more 
convenient season. We all know the obsta- 
cles which Mr. Bessemer succeeded in over- 
coming, and the marvelous ingenuity and 
wide range of knowledge which he brought 
to bear in perfecting his process. 

To-day, not yet thirty-five years from the 
time the announcement was made, it may be 
said to have revolutionized the iron and steel 
trade of the world. The whole product of steel 
of all kinds made prior to his invention 
was insignificant. To-day the production has 
reached 10,500,000 tons, being at least one- 
third of the whole consumption of iron in 
the world. It is still rapidly advancing upon 
the domain occupied by the ordinary iron of 
commerce, and it is quite evident that the 
time is not far distant when this commodity 
will be regarded as a relic of the past, 
although in some special branches its use will 
survive, serving to remind us of processes 
which otherwise would have been consigned 
to history. 


Passing on to the economic and social 
effects resulting from Bessemer’s invention by 
the use of steel in the construction of ma- 
chinery and railroads, and enabling crude 
materials to be transported and used, which 
before were unavailable for use, he said : 


The third point to which I would call at- 
tention is the vast extension and new direc- 
tion of commerce which has resulted from 
the construction of steel vessels. The size of 
these vessels has enormously increased, and 
the cost of operating them has been reduced 
in a corresponding degree, comparing very 
favorably with the reduction of cost upon 
land, which is about one-third of what it was 
ten years ago. The characteristic of modern 
commerce is in the rapidity with which ex- 
changes are made, and in the fact that all 
portions of the habitable globe are quickly 
reached. The commercial world has been 
converted into a vast clearing house for the 
exchange of products. One country may 
sell more than it buys, or buy more than it 
sells toa particular country, but the aifference 
is counterbalanced by a corresponding sale 
and purchase from some other country. 

The balances are not paid in money, but 
are passed to the credit of each country in 
the general settlement which takes place in 
the banking centers of the commercial world. 
Thus the function of the precious metals is 
reduced simply to the payment of final bal- 
ances, Which in the course of any one year 
are small in amount. The economy in ex- 
change thus effected is largely due to the im- 
provement in transportation, made possible 
by the general use of steel, aided by the 
telegraph, and particularly by the submarine 
cables, which now reach every part of the 
civilized world. ‘lhe interdependence of the 
human race has thus been increased, and the 
possibilities of hostile action by war dimin- 
ished in a corresponding degree. The name 
of Bessemer will therefore be added to the 
honorable race of men who have succeeded 


in promoting the gospel of ‘‘ peace on earth, 
and good will toward men,” which our 
Divine Master came on earth to teach and to 
encourage. 

The session closed with the reading of a 
paper by Professor Henry M. Howe, of Bos- 
ton, on The Manufacture of Bessemer Steel 
in the United States, in which he showed the 
advantages secured by the American system 
of rapid driving. 

In the afternoon, Mr. James Dredge, of 
London Engineering, delivered an address 
preliminary to the unveiling of a bronze bust 
of Alexander Holley, which had been erected 
in Washington Square by the contributions 
of engineers of this and foreign countries. 
Mr. Dredge, as the personal friend of Holley, 
and thoroughly acquainted as he is with his 
character and work, was, of course, able to 
do justice to the subject, and his address was 
listened to with marked attention by an ap- 
preciative audience. He gave a short sketch 
of Holley’s life, and related many incidents 
illustrating his genial nature, his brilliance, 
his self-sacrificing devotion to duty, and the 
high esteem in which he was held not only 
at home, but in all countries in which steel is 
made. 

At the conclusion of the address the mem 
bers proceeded to Washington Square, where, 
after the ceremony of unveiling, by previous 
arrangement an alarm of fire’ was turned in, 
and an exhibition of fire department work 
given. The evening was occupied by a 
banquet at Delmonico’s, at which, among 
other guests, was General Sherman, who ad 
dressed the company. 

= 


Sketches of an Apprenticeship. 





By W.S. Rogers. 


Ws 

Our shop received the contract for drilling 
all the flue sheets for a new boiler shop in 
town, and when the first lot were brought 
into the shop the foreman chose me for the 
work on them, as I was the stockiest one of 
the younger cubs, As the work was all laid 
out by the boiler makers, all I had to do 
was to drill the center or guide holes for the 
flue cutters, and finish by drilling the rivet 
holes in the flanges, and cut out the flue 
holes. 

Now came my first contact with a twist 
drill. Getting the big press ready for the job 
was great sport, and after I had got the first 
sheet on the table of the press, and the fore- 
man had explained and instructed me as to 
my work, I started the belts for my first 
day’s labor as a ‘‘ machine hand.” How that 
twist drill did make the chips curl up! What 
air castles I built while thumbing that old 
spring-bottom oil-can, and forcing the stream 
of oil on the drill; and what a delicious 
aroma the heated oil had for me as I bent 
over the work. odor of a 
broiling beefsteak sweeter to a hungry man, 
Then, when the drill was dull, an old jour. 
showed me the knack in grinding a twist 
drill just right and giving it clearance, by the 
eye. 

The foreman cautioned me not to force the 
tool, but as the whistle blew I 
almost through a hole, and adding a little 
pressure I thought I would finish it; but the 
point caught, there was a snapping report, 
and the drill flew all to pieces. The boys all 
laughed, and as the foreman only remarked 
that I should make haste more slowly, I felt 
the accident to be a sort of joke on the drill, 
and during the week I broke a good many 
drills trying to ‘* punch” instead of drill the 
holes. Not a word of censure came from 
the old man, but there was a look in his eyes, 
as he occasionally stopped to view my work, 
that I could not comprehend. As near as I 
could express it, he looked as though he had 
lost a relative, and had not time to attend the 
funeral. Saturday night came at last, and 
with it pay night. I had done considerable 
speculating as to just how I was going to lay 
out my weekly three dollars, and I took my 
place at the clerk’s desk with a feeling of 
hope almost realized. But if ever a toiling, 
ambitious cub had his desires rudely shat- 
tered by disappointment it was I, 


Never was the 


noon was 


when 





receipted bill for three dollars’ worth of twist 
drills, and smilingly informed me _ that I still 
owed the firm one dollar, which would be 
deducted week, unless I continued in 
my present course, in which case the amount 
would be more. 

Now I began to realize what troubled the 


next 


old man, and made him look so solemn, and 
my week’s work of drill destruction was no 
joke; and so well did I get that lesson learned 
that I never broke a tool afterward on ac- 
count of my own thoughtlessness, which is 
only carelessness in a more refined degree. 
‘*Touch a man’s pocket-book to make him a 
careful, reliable man,” is a saying credited to 
the late Thomas A. Scott, president of the 
Pennsylvania Railroad, and it is good gospel. 
——— 
The Man with a Patent. 


There were only half a dozen people in the 
palace car all day long, and after dinner, 
when the man who had been sleeping and 
reading in seat No. 12 came over to me for a 
chat, I weleomed him with openarms. He 
said his name was Saunders, and that he had 
a patent or improvement on some part of a 
locomotive. He was going through to Cin- 
cinnati to have it perfected or adopted, or 
sort. He had been in 
partnership with a mean man—a man who 
had tried to swindle 


something of the 


him out of a fortune. 
To get even he had stolen the patent and run 
away. He had it with him in a valise. That 
was all he said just then, but later on he con- 
fided to me the fact that at a town about 
thirty miles away this wicked partner of his 
might possibly be on hand to board the train 
and attempt to wrest the treasure from his 
keeping. He wanted my advice, and I 
offered to take charge of the valise. He 
thanked me with great effusiveness, and as 
we approached the town he shut himself into 
the smoking compartment. 

As the train drew up I saw an old ac- 
quaintance on the platform, and while we 
were talking a posse was hunting the train 
for my friend. They didn’t find him, as he 
had dropped off and struck out for the coun- 
try. 
valise along, and although I was there four 
days he didn’t show up. 


I went on to Cincinnati, taking his 


I arranged to leave 
it with the landlord, and it was carried to the 
office, to be opened by a meddlesome clerk. 
Instead wedges, 
drills, a brace, fuse, and other neat little cle- 
vices for successfully working a burglar’s 
job, and it cost me two days of the hardest 
kind of talk to satisfy the Chief of Police 
that | wasn’t in it. I had ridden over one 
hundred miles with a full-fledged burglar, 
and one who had made his mark, and I must 
talker and more of a 
gentleman than any governor I ever met.— 
The Sun. 


of a patent it contained 


say he wasa_ better 
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A School of Seamanship. 


Some Peekskill gentlemen have determined 
to establish a Naval Navigation Training 
School for the purpose of instructing young 
men who desire to fill positions in the United 
States Navy and the merchant marine. They 
have formed a stock company, with a capital 
of $35,000, the shares being of $1 each. 
The school will be known as the Hudson 
River Naval Navigation Training School. 
The vessel to be used by the school will be a 
full-rigged ship of about 270 feet in length, 
30 feet beam, 21 feet depth of hold, and a 
displacement of about 2,600 tons. It will 
have room for 100 cadets, and it will be con- 
ducted on the same principle as any college 
or academy. Students will be continually 
oo board ship under supervision of a compe 
tent corps of instructors. 

In addition to teaching the art of naviga- 
tion, all the English, commercial and mathe- 
matical branches will be taught. It is held 
that such a school as this will be a great help 
to candidates for the United States Naval 
Academy at Annapolis before entering it. It 
is hoped to be able to have everything in 
readiness on April 1 next.—7'he Times. 

——m-- 

More corporations are chartered under the 

laws of the State of New Jersey than under 








that cold-blooded bookkeeper handed me a 


those of any other State in the country, 


































































































Sa 











6 


AMERICAN 





MACHINIST 








[Ocrosrr 9, 1890 








LETTERS FROM PRACTICAL MEN. 


The Lathe Hubbub. 
Editor American Machinist : 

When you asked me some weeks ago to 
‘‘write something, to pitch into some one,” 
or to say something that would make some 
one pitch into me, neither of us likely fore- 
saw the future possibilities of that proceed- 
ing. <A veritable hornet’s nest is full of fun 
for every one except he who gets the worst 
of it, and I should believe I was that one, 
were it not for the fact that it is fun for me 
also, thus far, and I believe in the saying that 
seventy-five cents in fun is as good asa dollar 
in money. It looks now as if Mr. Conradson 
had the lead, but the facts do not altogether 
justify his conclusions. The survival of the 
fittest is all right if you wait until you ar- 
rive at the end, but in the fight at intervals it 
may be with machines as with a discussion— 
that which is not the most fit may at times 
seem to have the lead, and later fall behind. 
As this controversy has been brought about 
by the illustration published a year or more 
ago of a certain lathe of my design, it is but 
fair to call attention more particularly to the 
facts of its origin and the reason for it ever 
having been built. 

During my service at Cornell, I took occa- 
sion to discuss with the students each separate 
point in a lathe, and suggested what seemed 
to be desirable changes, if such changes could 
be made without leading to worse defects 
than those they aimed to correct. Later, I 
exercised my scheming faculties to determine 
to what extent these ideas could be worked 
out, with no idea of making any farther use 
of them, unless it was to work out the ma- 
chine in the University shop. Having left 
the University, Professor King undertock to 
build the lathe at the shops of the University 
of Wisconsin. There were many radical 
changes from common practice, and I hoped 
that some of them would turn out well, and 
feared some of them would turn out badly. 
I have not been disappointed, particularly as 
to the latter point. 

The lathe was not built with the idea of its 
being a model for all to follow. It was not 
built with any idea of its being a manufact- 
uring lathe, but, as indicated above, an ex- 
perimental lathe, to see if there was any good 
in any part of it. There is an old and good 
rule for general practice, and thatis, ‘‘ Never 
try two experiments at the same time”; but 
to this rule a lathe is an exception, because 
the experiment in the head-siock in no way 
interferes with trying an experiment with 
the foot-stock at the same time, and so also 
with other parts. 

Mr. Conradson says, truly, there are gen- 
erally plugs to be made to fit the taper- 
ing holes; but when he says my lathe will 
not do that at all, within certain limits that 
is not true. If there isa lot to do after my 
lathe is set, it will make the taper fits as 
perfect as parallel ones, or as any taper at- 
tachment ever made or can be made; but itis 
more difficult to set the taper. And it will 
do something that the taper attachment will 
not do. It will face a conical surface, by no 
means a common want; but when one does 
want it, as in the face of a bevel gear blank, 
it is as convenient as any other feature. 

Because the lathes built twenty-five or 
thirty years ago with set-over head-stocks 
went out of use is no proof of a bad princi- 
ple, for those lathes would have gone out of 
use any way, and, too, the way the set 


over was accomplished was enough to 
kill both the set-over and the lathe 
together. The history of the growth of 


ideas does not show that because the plan 
has not been universally adopted in the six 
years since the lathe was built, or the one 
year since the plans were published, it is of 
no use; for, however good an idea may be, 
people do not change their plans with that 
promptness. As an evidence of this, one of 
the features of this same lathe will serve to 
show. The principle that a three-legged 
stool will set firm ou any kivd«f a surface 
has been known too long for any one living 
to claim the discovery. In the making of 
true surface plates, Whitworih, or one of his 
workmen, discovered the impossibility of ar 


riving at satisfactory results until they 


and a half or two inches in diameter. 


a 
adapted the three points of support. Who, 


tirst conceived the idea of applying the same 


cases are as one to six, the current in the 
latter case will consist of fifteen per cent. 


principle to a machine I do not know; but it is| steam and eighty-five per cent. water, and 


true that I published in Kngineering, twenty | 


years ago, a description of its application to 
lathes, planers and engines, and, so far as I 
know, have been the first to carry it out in 
each case. Now this principle has not been 


universally adopted, by any means, nor is it | 


the thing to do in all cases; but that there 
are hundreds of machines built where it 
ought to be used, I am _ persuaded, and, as it 
has been mentioned by Mr. Woodward, and 
in the description of the Brown & Sharpe 
grinder, it must be gaining ground. 


The main spindle of my lathe may well be | 


criticised, although placing a spindle of a 
20° lathe in comparison with one of a 16’ is 
likely to be misleading beyond the difference 
in size, because the majority of 20” lathes 
are used for what one might call business, 
whereas very many—likely a majority—of 





consequently the current under the higher 
pressure is capable of absorbing 8.5 times 
more heat, although the weight of steam in 
the currents in the two cases is equal. C. 


Setting a Lathe for Turning Tapers. 
Editor American Machinist : 

I show with this a convenient way of set- 
ting the tail-stock of a lathe for turning a 
taper of a given amount to the foot. Sup- 
pose it is wanted to turn a taper of 4’ to the 
foot on the end D of the piece shown. The 
usual way would be to turn two sizes to cor 
respond with those in the same length ona 
plug, that we might have to fit to, then set 
the tail-stock so the tool will touch the two 
points. We will suppose the piece is 13” 
long, and the centers are of about equal 
depth. We lay off one inch on the piece so 
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Serrinc A LATHE FOR TURNING TAPERS. 


the 16” are used on pieces not over an inch 
When 
the lathe was designed I knew the shape was 
not the best, but it is as strong in its weakest 
point as the best of the lathes built at the 
time, and iis apparent weakness comes from 
the large journal. The true principle of pro- 
portion was sacrificed to get in the internal 
back gear, which, aside from the cost, and the 
fact of its reducing the shaft, is the best de- 
vice for the purpose I have ever seen. 

The way the power is applied to rotate the 
shaft is correct, and the man who can avail 
himself of the good points and escape the 
objectionable one, will, I guess, do a good 
thing. 

As to fitting a face-plate to two tapers on 
the spindle, as a matter of fact it is two parts 
of the same taper, and we have been for the 
last ten years fitting pistons on piston rods in 
exactly this same way, and our men think 
they get them to fit. I do not, however, 
think it much, if any, improvement on the 
old way; neither is Mr. Woodward’s, only 
that it admits of a short screw. And after 
all, is not this the right thing to do—have the 
shoulder large and the screw short? There 
is no danger of stripping a screw if but one- 
half its diameter in length, and that would 
reduce the overhang. With a Y thread, is 
not even the taper shoulder wrong, unless 
the threads of both spindle and face-plate 
are absolutely concentric? With the taper a 
tendency to cock the face-plate exists if the 
threads are eccentric. 

In explanation to Mr. Gleason, I would 
say that the scheme he approves of for cut- 
ting perfect threads was conceived after the 
lathe was built. We have just applied the 
rig to a Pond lathe, as a makeshift and a ne- 
cessity, for the original had already worn 
out of pitch. Jno. E. SWEET. 


High Boller Pressure. 
Kditor American Machinist : 

Probably the want of bcing more explicit 
is the cause of your correspondent, Mr. W. 
H. Booth, failing to comprehend the point I 
desired to emphasize in reference to high- 
pressure being a factor in preventing the 
overheating of boiler plates. 

The following will elucidate the matter: 
Assume a generator to be working under an 
absolute pressure of fifteen pounds per square 
inch, and a circulating current consisting of 
nincty per cent, steam and ten per cent. 
water comes in contact with a certain area of 
will only be 
heat from the surface 
to convert the ten cent. 
Now the 
generator to be working under a pressure of 


heating surface, the current 
capable of absorbing 
sufficient 


water 


per of 


into steam. assume same 


100 pounds absolute, and a current of the 
same volume and velocity as the former case 





| the relative volumes of steam in the 


As 
two 


comes in contact with the same surface. 





as to leave equal distances on each end, and 
mark one end as at A. With the tool on the 


'center we make it touch point A, then turn 


the piece end for end on centers, and see if 
the 3” plug will fill between point of tool 
when carriage is moved up, and the same 
point on work; if so, we have the lathe set 
about right. 

If you have a graduated dial on cross- 
screw there will be no need of using the plug. 
This way has the advantage sometimes of al- 
lowing the taper to be set fora greater length 
than usual, and therefore the chances for 
error are This is the best way I have 
found for setting the lathe straight, of course 
without the plug or measurements. 

A MECHANIC. 


less 





Lathe Spindles 
Editor American Machinist : 

I am delighted to see by an article on page 
11 of your September 25th issue that the 
author, Mr. Woodward, agrees entirely in re- 
gard to diameters for lathe spindles, with the 
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LATHE SPINDLES. 


views expressed by me in an article entitled 
‘* Idiocy in Lathe Spindles,” in the AMERICAN 
MACHINIST, for December 9, 1882. Indeed, 
he somewhat exceeds me in radicalism, as I 
did not venture further than to recommend 
one-quarter of the swing of the lathe for the 
diameter of the large spindle bearing. 

It was evidently at that time rather early in 
the history of the world for such views to be 
popular, but the diameters have been gradu- 
ally creeping upward sirce, although by 
miserably small driblets, as is pointed out in 
Mr. Woodward’s article. 

Let us hope that the subject will be fre- 
quently agitated in your columns, and that 
the leaven thus introduced will gradually 
have an influence upon lathe makers through- 
out the land, and fivally affect a leavening 
of the whole lump. 





I here reproduce the diagrams which ac- 


companied the article in question. They 
will explain themselves. It will be noticed 
that in Fig. 1 is given a theoretical spindle 
in the form of a double parabolic beam, and 
that this is superimposed in dotted lines upon 
the other views. Fig. 2 shows a good spin- 
dle, while Figs. 3, 4 and 5 show proportions 
at various points which make them dad 
spindles, OBERLIN SMITH. 


The Duplication of Parts of Machines, 
Editor American Machinist : 

I find in the Atlantic Monthly of October, 
1872, in an article by James Parton, on 
** Jefferson, American Minister in France,” 
the following : 

‘* We are all familiar with the system of 
manufacturing watches, clocks, arms, and 
other objects, in parts so exactly alike that 
they can be used without altering or fitting. 
It was Jefferson who sent to Congress an 
account of this admirable idea, which he 
derived from an ingenious inventor, a French 
mechanic. ” 

Presuming this to be true, it takes away 
from America the honor of having invented 
the system of exact duplication of parts, for 
it is one of the legends of the gun business 
that Eli Whitney invented and developed 
this system in New Haven. It is true that 
we have carried this idea to such great per- 
fection that not only the French, but the 
English, Germans, Austrians and Russians, 
all come over here to learn the American 
system, and adopt our machines and pro- 
cesses, and within the last two years our 
watch factory system has been studied, and 
is being adopted as fast as possible, by both 
English and Swiss watch factories. 

Thinking that the mechanics of our coun- 
try were not aware of Jefferson’s interest in 
mechanical matters, and the great service he 
did our country by so early calling our at- 
tention to it, is the cause of this statement. 

Waltham, Mass. A. WEBSTER. 


Water Witchery—Power for Electric 
Lighting. 
Editor American Machinist : 

The letter of Mr. Booth on the ‘‘ water 
witchery ” question recalls a little experience 
with one—if an example and explanation can 
be called experience—that occurred several 
years ago. An uncle of mine was a genuine 
‘* water finder,” and as | was making a visit 
there at the time, I wanted to see the opera- 
tion performed. 

He cut a forked twig of hazel, as Mr. 
Booth describes, but told me, while cutting 
it, that ‘‘ any tree whose product contained a 
stone would do,” the theory being that the 
stone weuld sink in water, and as the end of 
the stick dipped—‘‘ why it is as plain asthe 
nose on your face that the stone causes it.” 
I saw him walk slowly across the field, and 
saw the stick ‘‘ dip” several times ; still I 
wasn’t ready to swear that the scheme was a 
scientific fact. Meanwhile I had been loca- 
ting the ‘‘ water spots,” and when he wished 
me to try it I was ready, and with him close 
at my side, we started. Needless to say, the 
stick dipped at the proper places, and he was 
sure I was a ‘‘ water tinder” also, buta slight 
—and to an outsider, imperceptible—muscu- 
lar movement was the cause. Like Mr. 
Booth, I have often wondered why so many 
persist in it, if there is no explanation, and 
despite the fact that many are firm believers, 
and that many find water by this means, it 
seems to me it must find its place with other 
superstitions of the past ages. In many 
parts of the country it is hard to sink a well 
without striking water, and here the ‘‘ water 
tinders”’ are usually most successful. 

Though none have seemed to fall in with 
my suggestions regarding a discussion or 
explanation of electricity’s vagaries aud prob- 
lems, I cannot help feeling that many engi- 
neers could give valuable hints to those about 
undertaking a small plant, or even a set of 
battery bells or signals. I would like to ask 
some of the readers having lamps in charge, 
as to the power required torunthem. Some 
makers claim twelve and thirteen incandes- 
cent lamps per horse-power, yet engineers 
tell me they don’t run over eight or nine— 
sometimes less. 





Also in motor work, I should like to hear 
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from small plants as to the efficiency and 
repairs. . 

Here is another problem for the professor 
of ethics to expound. A man in the top 
floor of a large building, shuts a valve so 
the water in tanks cannot escape. By so do- 
ing, he leaves the drip open at the side of the 
valve, and during the night the increased 
head of city water forcesa stream out of the 
drip, and damages stock below, to the ex- 
tent of several hundred dollars. It was not 
the man’s business to attend to the valves, 
but with the best of intentions he closed 
them, that no water might leak back. 

There are several ways of looking at it, 
but it seems as though he was meddling, 
though with the best intentions; and though 
blameable, it is one of these unfortunate oc- 
currences where sympathy with the offender 
can scarcely be suppressei—yet was it not 
vareless to touch the valves without first 
studying the consequences ? Does it, or does 
it not come under the head of criminal care- 
lessness ? FreED H. CoLvin. 


Balanced Slide Valves. 


By BELL CRANK. 





SECOND PAPER. 


It is to be understood by the reader that 
most of the features of the valves described 
are probably patented, but as the writer has 
not the means at hand to find which are and 
which are not, it would not do for a person 
to commence using any of them without first 
investigating. 

Fig. 4 is the same valve shown in the first 
paper, with the addition of a balance ring on 
the back, having a steam tight fit against the 
steam chest cover, and being packed with a 
small packing ring, M, to keep steam from 
leaking into the space enclosed by the large 
ring. A hole, 1, keeps this space in constant 
communication with the exhaust port, to pre- 
leakage accumulating 
Small springs are 


vent 
pressure inside the ring. 
inserted at £, to keep the ring against the 
cover until steam acts on it. The thickness 
of the ring where it fits against the cover is 
only enough to insure bearing surface for a 
joint, as any more than that increases the 
friction, and does not make it more durable. 

In calculating the area the ring is to en- 
close, it is necessary to calculate the equi 
librium area of it to get the effective area en- 
closed, as the steam acts between it and the 
cover plate in the same way it does between 
the valve face and The equilibrium 
area of the ring should be about 10 per cent. 
less than the least equilibrium area of the 
valve, to insure its staying on the seat 
Various styles of rings are used on this kind 
of valve, but whatever kind is used it is best 


any possible 


seat. 


to have as few parts as possible, for things 
seem to have a great tendency to get loose 
when in a steam chest. 

It is possible to cast the balancing opening 
on the back of the valve and have the cover 
adjustable to it, so it is held between fixed 
surfaces, but this is not so good as a steam 
adjusted ring, for the valve expands when 
heated by the steam, and it is difficult to ad- 
just the plate so it will not be too tight and 
bind the valve, and yet be tight enough to 
prevent leakage. It also holds the valve to 
that it cannot lift to relieve the 
cylinder of water, which a yielding valve 
will sometimes do. In estimating the power 
required to drive the valve, the friction of 
the ring the must 
forgotten, 

Fig. 5 shows another form of partly bal- 
anced D valve, which has two exhaust ports, 


its seat so 


against cover not be 


It takes steam at the center on the under 
side, and is held down on its seat by admit- 
ting just enough steam in the chest to keep 
it down, the pressure being regulated by 
some suitable arrangement. 

Assume this valve to be for cylinder ports 
1x10”, travel 4”, and lap 1". With 75 pounds 
boiler pressure, and valve position as in Fig. 
5, the total equilibrium area is 113 square 


inches. The area acted on by the steam 
tending to lift it off its seat is 182 square 
inches, being an excess of 19 square inches 


more than that needed to balance the valve— 


19°x75 pounds = 1,425, and this divided by 
equilibrium area = 12.6 pounds required in 


the steam chest to just balance it. To 
insure keeping it on the seat about 18 


pounds in the chest would not be too much, 
and with a bad-fitting valve more might be 
required, as almost the entire area of the 
valve face, except the exhaust openings, 
might be acted upon to throw it off the seat. 
The pressure-regulating device is an im- 
portant feature with this valve, as it has two 
functions to perform. It must admit steam 
to and maintain the pressure in the chest in 
proper proportion to boiler pressure, and 
also prevent excess of pressure in the chest 
that might accumulate by 
under the valve. 


leakage from 
Many such valves are in use, with no other 
pressure-regulating arrangement than that 
attained by drilling a minute hole through 


another through into the exhaust space, to | 
relieve the possible excess of pressure. There | 
would then be a continuous stream of steam 
flowing through these holes, which, of course, 
is not desirable. In connection with this 
plan is used a small steam pipe with stop 
valve from steam pipe to chest, and another 
stop valve to relieve the pressure in the 


needed. 
A better arrangement is a self-acting regu- 


has proven to be best to take the steam sup 
ply for the regulator from a reservoir sup- 
plied through a small hole from the engine 
steam pipe, so that the pulsations of steam in 


| 75 pounds steam pressure in the chest, and 
ithe port open just enough to get full initial 
the valve into the steam space within it, and | pressure, the equilibrium area for that posi 
‘tion is 32 square inches, while the area for 


chest, both to be regulated by hand as | 


lator to control the pressure in the chest. It | 


have enough space at the ends to get a free 
passage of steam to the ports. 

The face of the valve is extended some dis- 
tance back of the port, to provide wearing 
surface, and any leakage in that direetion 
covers so much surface that it would throw 
it off the seat. To prevent that, the grooves 
O O are cut across the face of the valve and 
vented at each end, This intercepts any pos- 
sible leakage, and confines the surface that 
steam can act upon to the face from the 
groove to the end of the valve. 

In practice it was found necessary to make 
the 
that of the combined area of the cylinder and 
valve ports. 


area of the balance rings about double 
Assuming the ports to be 17x 
10” in both valve and cylinder, it would 
With 


need a ring 40 square inches in area, 


the other end, with steam acting through the 
the 
inches; thus leaving it 8 square inches out of 
balance at the admission end, and 17 square 
inches at the other end, making a total of 25 
square inches, which, by 75 pounds, makes 
1,875 pounds out of balance. To 


valve port against seat, is 28 square 


relieve 
some of this, and secure a more perfect bal- 
ance, the shallow pockets p p, equal to the 
cylinder ports in area, are made in the valve 
and filled with the valve 
through holes RR, each hole being so lo 
cated that it begins to fill the pocket just be 
fore exhaust opens, and keeps it full until 


seat steam from 


exhaust closure, when the heel of the valve 
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regulator and cause it to vibrate, and for the 
same reason the relief pipe from the regula- 
tor must not be 
pipe. Itis probable that a diaphragm regu- 
lator would work well for this duty, as there 
would be no piston to become clogged or 
stick and fail to operate. 

This valve is used in various forms, some 
double and triple ported, others taking steam 
into the valve under each end, and having a 
single central exhaust port, but they all de 
pend for balancing on some means of regu 


connected to the exhaust 


lating the pressure in the chest. This valve 
has been used very successfully on single- 
valve automatic engines. 

I am not certain that Fig. 6 is a representa- 
tive type of a class of valves, for I only 
know of make of it in But it is 
such anu interesting and instructive example 


one use, 
of a balanced valve that it is worthy of study. 
It isa moving steam chest or box with port 
holes through its face to admit steam to the 
cylinder, and holes through the back of it in 
constant communication with the steam chest, 
so that the full steam chest pressure is in the 
valve when in operation. Balancing rings 
are fitted to the back of it, of enough area to 
hold the valve to its seat. The exhaust takes 
place past the ends, and surrounds the out- 
This valve has been used chiefly 
on automatic engines, and it then has a cut- 
off valve working inside of it, and this makes 
it necessary to have enough clear space at 
for the travel of 
It has been found best to scrape and fit this 


side of it. 


each end the cut-off valve. 


valve by rubbing it under steam pressure, 





If used without the cut-off, it only need to 





the engine pipe will not affect the piston of the | 


LIDE VALVES. 


reaches the edge of the pocket, and allows 
That 


makes this style of valve about as near bal- 


the steam to escape into the exhaust. 


anced as the D valve with a balance ring can 
be. In calculating the area of rings for this 
valve, the full diameter of the ring is the 
effective area, as the rings fit in a hole like a 
piston. When estimating the power required 
to move the valve, the friction of the rings 
on the back of it must be taken into account. 

Se 
Estimated Measurements and their Ap 

plication to the Forth Bridge. 





By C. W. CrRAWwForpD. 

Good work in any trade depends on good 
measuring, but the workman who measures 
too much is about as unreliable as the man 
talks Fine measures in 
rough work are frequently as much out of 
place as rough measures in fine work. 

A useful faculty, and one that every me- 
chanic ought to cultivate, is that of measur 
ing or estimating sizes by the eye. In drill 
ing holes for rough bolts, visual measurement 
is good enough, if done by an expert, while 
it frequently happens that a slovenly work- 
man will drill holes much larger than the 
drill without knowing it, or the reason why, 
and the former will measure closer by the 
eye than the latter with rule and calipers. 
The faculty is acquired and kept up by con 
stant practice, by the aid of a standard of 
comparison such as a common rule. 

The writer made use of this habit to good 
purpose at the Paris Exposition last year. 


who too much. 





there was no way by which to get data but to 
write estimated dimensions and descriptions 
literatim. An estimated dimension or pro- 
portion made on the spot is much more re- 
liable for reference than a defective memory, 
hence the advantage of being able to secure 
such data when opportunity offers. 
Having prided myself somewhat in this 
accomplishment, I was completely discour- 
aged when I attempted to measure the Forth 
Bridge. Approaching the bridge on a steam- 
boat at first sight it seemed low, but it was 
high enough for two or three steamboats top 
of each other. Within a mile I estimated 
the height of the cautilevers in terms of the 
span, which I knew was 1,700 feet, to be 
five to one, equal to 340 feet. Going under 
the bridge, I estimated the diameter of the 
columns and mainarch girders to be six feet, 
or possibly seven. Examining the bridge 
leisurely from the landing near by, in spite 
of the 1,700 feet span for a comparison, the 
height didn’t seem to be over 200 feet, and 
the tive to one proportion didn’t seem to pan 
out right just then, but it proved to be the 
only reasonable estimate I made of it. There 
seemed to be a discrepancy somewhere. 
Upon investigation afterward I found the 
height of the columns to be actually 360 feet, 
and the diameter 12 feet. I have lately met 
a boiler maker whe bad just returned from 
there, and he expresses the same opinion, 
and experienced about the same sensation. 
It seems the terrific height dwarfs the di- 
ameter of the columns and girders, and that 
the magnitude of structure is beyond imme- 
diate comprchension; also that this mode of 
measurement is only good for small sizes. 
There is one fancy in it, however, in which I 
was not mistaken—that it is the biggest 
mechanical structure on earth, exceeding the 
East River bridge in general massiveness, 
and in having two main spans and three 
cantilevers, besides the approaches, which are 
long lattice girders upon high piers built in 
the water. The largest steamships are only 
about one-third the length of one span, and 
the height of it is equal to the length of a 
large steamer. The height of the Eiffel 
Tower is less than two-thirds the length of 
one span,and the square of its base is less 
than the height of the columns, and a train 
of tifteen Pullman cars, locomotive and all, 
is less than the length of one span. 
ll 
It does not take much to start a railroad in 
these days. The new line from New York 
to Chicago, 120 miles shorter than any other 
line, is based on the strength of the fact that 
somewhere in Ohio there is a road more than 
100 miles long that can be utilized. This 
would leave only about 800 miles to be con- 
structed to complete the road. It reminds 
one of the man who had the bunghole and 
wanted a barrel constructed around it. 
a 
We have frequent inquiries as to when the 
that appeared in the AMERICAN 
Macutnist under the title *‘ Modern Loco- 
motive Construction,” will be published in 





articles 


book form. The author has been doing 
some necessary work in rounding up the 


series, and it is his intention to publish the 
articles as completed and supplemented about 
the first of the coming year. 

*+—>-—_—__—— 

In accordance with a law recently passed, 
the United States will soon be in the market 
for new designs for coins. The government 
is not ready yet for the change, but it will 
probably be brought about in the spring. It 
is believed the buzzard dollar must go. 





nfl tae 

Now it is proposed to connect Lake Huron 
and Lake Ontario with a ship railway in- 
stead of acanal. Better stick to the canal. 

ape 

According to John Burns, 98 per cent. of 
the strikes in Great Britain during the past 
year have been successful. 

- — 

It is said that smash-ups are getting so com- 
mon, that tramps have decided to boycott 
freight trains. Getting too risky. , 

i 
The first street railroad in Hudson, N. Y., 


was opened September 20. The electrical 





Sketching and measuring being forbidden, 


system was employed, 
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One of the things to be found in this coun- 
try which will, no doubt, seem odd to most 
of the iron and steel men now visiting us 
from the other side, is the arbitrary changes 
in time which will be made at various 
points in their journey. In the British Isl- 
ands all time is Greenwich mean time, the 
distances east and west of Greenwich, within 
the limits of the land, not being sufficient to 
require the adoption of several divisions, 
each having atime of its own, as has been 
found necessary here. The mere swinging 
of the hands of one’s watch one hour forward 
or back, on passing from one time belt to an- 
other, will not, however, be found trouble- 
some, and experience shows that even the 
first glance at one’s watch after the change 
has been made does not shock one’s sense of 
the eternal fitness of things, as might be sup- 
posed from the arguments put forth by the 
opponents of the general adoption of stand- 
ard time. 

But the thing which will prove bother- 
some is, where cities or towns are en- 
countered, where the people imagine that no 
time but their own particular time will do, 
and that, if the hands of their watches and 
clocks are set to any other time, they must 
necessarily get out of bed in the morn- 
ing without due regard to the position of the 
sun, eat their dinner while the shadows are 
a little longer than they should be, and retire 
out of sympathy with the entire solar system. 
In such places the time will be found to 
agree with no other time, either of the rail 
roads or of neighboring cities, and our 
English visitors can perhaps find no consola- 
tion for the aunoyance caused thereby, 
except iv grumbling at the conservatism 
which is its prime cause. And the spectacle 
of Englishmen grumbling at American con- 
servatism may seem a curious one; but such 
grumbling, we are forced to conclude, is 
entirely justifiable in this instance, for there 
can be no shadow of necessity or excuse for the 
present bewildering condition of affairs, when 
so simple an alternative is offered as the adop- 
tion of standard time. The city of Cincin- 
nati, which until recently held to local time, 
to the great annovance of her own people, 
as well as visitors there, has now, for some 
months past, been running on standard time, 
and it has been found entirely satisfactory, 
the difficulties which it was supposed would 
follow its adoption having been found to be 
wholly imaginary. 

As an example of the other way of doing 
things, we need go onlya short distance from 
Cincinnati, to the manufacturing town of 
Springfield, where the city council recently 
adopted standard time, and were followed 
by the county commissioners; but the 
board of education refused to adopt it, the 
result being that many of the shops were 
going by one time, and the schools by 
another, the endless confusion and trouble 
caused thereby being, curiously enough, and, 
of course, illogically, charged to the adoption 
of standard time; whereas, it was due solely 
to a mixture of standard with local time. 

Nearly all manufacturing concerns have a 
great deal to do with railroads, and the use 
of two different times is especially trouble- 
some in manufacturing towns. It is per- 
fectly safe to say that, wherever standard 
time is really tried by itself, and unmixed 
with any other time, it will be approved, and 
within one week after such adoption no 
citizen of the town so adopting it will be 
able to see the difference, except in its 
greater simplicity and the relief from bother. 
Yet, as an illustration of how firmly a popu- 
lar superstition may become rooted in the 
minds of the people, and also of the means 
sometimes taken to perpetuate it, we find in 
a school geography published by Harper & 
Brothers, among the other reasons given for 
the failure of some places to adopt standard 
time, that many occupations are ‘‘ dependent 
upon sunlight,” as though the changing of 
the position of the hands of a watch altered 
the amount of sunlight available, or as 
though it would be impossible to commence 
work at the occupations demanding sunlight 
until the hands of watches and clocks were 
in a certain position. 


Work can be commenced and left off at the 
most convenient and suitable time, whether 
standard or local time is in use; but the min- 
ute hands of all time pieces in this country 
should agree, as provided for by the scheme 
of standard time adopted by the railroads to 
avoid endless confusion, and which will do 
away with still greater confusion when its 
adoption by everybody has been brought 
about. 
——_eq>o——_—— 


The Elevated Roads and the People. 


From an ornamental point of view the 
elevated railroads of New York cannot be 
considered a valuable acquisition. They 
will never go down to posterity as remarka 
ble examples of structural beauty. It was, 
in carrying out the plans of their originators, 
necessary to sustain the tracks at a certain 
minimum distance above the streets they 
traverse, and the question was one of utility, 
not of ornamentation. And so far as utility 
is concerned the end aimed at has been fairly 
well attained. The tracks stay where they 
were placed. 

That many streets have been disfigured—it 
might almost be said hideously disfigured— 
by the structures, no one willdeny. That in 
many instances light has been shut out and 
business seriously injured is beyond question. 
In a word, the citizens of New York City, 
through their representatives, have permitted 
such disfigurement of their streets; permitted 
such injury to other business interests, such 
menace to health and such a nuisance of 
noise, dripping oil and water—such a gen- 
eral array of undesirable conditions as would 
not be tolerated in any other metropolis in 
the world. All this goes without saying. In 
agreeing to submit to these inconveniences 
there was a well-defined object in view. The 
people of New York did not believe that the 
elevated structures would adorn the city, or 
that they would not be in many respects 
detrimental. They bargained, or thought 
they bargained, for rapid and comfortable 
transit through and about the city. There 
was no intention on the part of the people to 
provide a way for some company to get rich, 
nor objections to some company getting 
good returns for the capital invested. It 
was a fair bargain, and an extremely liberal 
one on the part of the people. The elevated 
roads were to be operated for their conveni- 
ence and comfort; after this the company or 
companies that operated them could make 
money in their operation. 

What is the result? It appears to be that 
these roads are operated to the sole end of 
making the most money possible, and with- 
out reference to the needs or comfort of pas- 
sengers. That is the way the matter stands 
to-day. The cars nights and mornings are 
crowded—literally packed—because it costs 
less to carry passengers in that way than it 
does to run more cars, and give them more 
room. The officials do not hesitate to say 
that the road is run to make money, and toa 
certain extent this making money is right. 
Selfishness is an excellent thing, if not carried 
too far. We should not have many railroads, 
elevated or otherwise, under present plans, 
were it not for selfishness. The railroad 
company has an altogether selfish interest in 
these rather useful and altogether homely 
structures, the eleyated roads of New York. 
But what of the rights of the people in the 
matter? Having surrendered certain im- 
portant rights, what are they getting in 
return? Literally neither rapid nor com- 
fortable transit, which is what they thought 
they bought. 

Perhaps the limit of speed has been 
reached; probably it has, so far as the speed 
of any particular train is concerned. The 
interests of the railroad company are likely 
to bring this about. But so far as moving a 
given number of passengers in a given time, 
and in comfort, the interests of the railroad 
company lie in the opposite direction. 

In time it may be demonstrated that the 
people have rights in the matter; demon- 
strated that they do not get what they pay 
for. But it will require sharp action to 
bring this about. The people will have to 
show that they can and will ‘ pull” harder 





than the railroad corporations will pull to 


bring about an understanding of the fact 
that they have rights that even railroad cor- 
porations must respect. 

But, after all, the railroad corporation is 
simply doing what any other corporation 
similarly situated would do. It is getting 
the biggest possible returns for the smallest 
possible outlay, which is a very common, 
and, truth to say, a very natural thing for it 
to do. Railroad companies exist for the pur- 
pose of making money, not necessarily nor 
generally for the stockholders, but for the 
purpose of making money just the same. 
There is a good deal of human nature in this. 

The most pertinent question bearing upon 
the whole matter is: Did the city make a 
good bargain? This is something worth 
thinking over. Did it not surrender too 
much on its part, and get too little squarely 
stipulated on the part of the railroad cor 
poration? Is it not in this instance, as in a 
thousand other instances, a fact that the city 
allows itself to be beaten out of its rights for 
the benefit of a corporation that cares noth- 
ing for its obligations? This is something 
that may well be thought over outside of 
politics, or any other issue whatsoever. 
There is no danger in thinking too much 
about it. Is there, in the city of New York, 
or in any other city, a single corporation 
through the operation of which the city gets 
what it believes it bargained for? Mechanics 
and workingmen who stand up for a ride of 


four or five miles on the elevated roads .- 


before beginning a hard day’s work, and 

then repeat it after a hard day’s work, will do 

well to spend some of the time they are doing 

so toa study of the relations between great 

corporations and the city government. 
ee ees 

The voyage of the war ship Baltimore to 
Sweden with the body of Captain Ericsson 
was rather disappointing to naval circles. 
She was believed to be a twenty-knot vessel, 
and while it was not expected she would be 
driven at any such speed as that, her actual 
speed of less than eight knots is not encour- 
aging. It is said in part explanation of this 
slow speed that she should have been docked 
and cleaned before the voyage, and that in 
fact, owing to our war ships being unsheathed, 
they should be docked and cleaned three 
times a year; a rather expensive operation in 
the aggregate in the instance of the govern- 
ment getting a large navy on its hands. 

———_- > ee —__—__ 

A Connecticut farmer found gold on his 
farm, but after incurring considerable ex- 
pense it was decided that it was not in pay- 
ing quantities. But in his search for gold he 
uncovered several beds of peculiar clay, and 
since the failure of his gold scheme he has 
found this clay to be a valuable polishing 
material for brass, and also that it is rich in 
aluminum. Perhaps he has struck gold 


after all. 
—__—___ +e 


Literary Notes. 

REPORT OF THE PROCEEDINGS OF THE 
TWENTY-THIRD ANNUAL CONVENTION OF 
THE AMERICAN RAILWAY MASTER ME- 
CHANICS ASSOCIATION. Held at Old Point 
Comfort. 

We have received this report from Secre- 
tary Sinclair, and consider it the most valua- 
ble ever issued by the association. Not only 
are the proceedings of the twenty-third con- 
vention very completely reported, but—and 
we consider this one of the most valuable 
features of the report—the standards adopted 
at previous conventions of the association are 
illustrated. Those who, being interested in 
this matter, have been obliged to look through, 
and often to look for previous numbers of re- 
ports to find exactly what were the standards 
of the association, will be inclined to thank 
the secretary for putting the whole matter in 
such comprehensive form. It is a work that 
every mechanical man connected with rail- 
road work should have. 


Notes on the Strength of Gear Teeth, 
by Samuel Webber, is the name of a pam- 
phlet reprinted from the Journal of the 
Franklin Institute for September, 1890. In 
this Mr. Webber, calculating the strength of 
cast-iron, as given in the AMERICAN MACHIN- 
ist from actual tests, formulates tables that 








will undoubtedly be of use to practical men. 
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van SUERS. 
Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initrals 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 


communication, they should be written on a separate 
sheet. 








(898) E. C. S., ———, Kas., writes: Our 
vacuum gauge shows 24 inches, hot-well 
temperature 106° Fah. Do you consider 
this good practice? A.—Yes. 
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*iston for 16 in. Cylinder : 


of steam port, then of course the lap will be 
equal to the width of the steam port, hence it 
may be said that there are stationary engine 
valves whose lap is proportionally equal to 
that of a locomotive valve. But there are 
many stationary engines in which the steam is 
cut off earlier,and in these the lap is, of course, 
greater in proportion. 4. I understand that 
when a lecomotive is running on a level road, 
at a high rate of speed with a light load, the 
link is placed in midgear, and in this position 
the valve does not move, or, if it does, it moves 
but very little. Now, please explain how 
the ports are opened when the valve has as 
much lap as in a stationary engine? A.— 
The shortest travel of the valve in all loco- 
motives is always a little greater than twice 
the lap, so that in any position of the link 
the ports are always opened to a small ex- 
tent. Indeed, the fact that the lead increases 
as the link is hooked up, proves that the 
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‘“Dunbar’’ Packing. 


(394) H. 8S. T., Corinth, Miss., writes : 
Please let me know how the original Dunbar 
piston packing was made. A.—The illus- 
tration shows a piston with Dunbar packing. 
The packing consists of two kinds of rings, 
one has an { shaped cross-section and the 
other a square section. Each ring is cut into 
a number of sections—in this case six in 
number—and when put together the joints 
are staggered. These sections are pressed 
out by a number of spings made of round 
steel wire extending around the Tf ring; the 
latter is of the same form as is usually used 
for the ordinary class of pistons. 


(895) J. W. B., Chester, Pa., asks: Where 
can I procure a book treating extensively on 
the Corliss valve, explaining how they are 
worked and set, etc.; in fact, explaining them 
thoroughly and plainly? I have books treat- 
ing on the machinery, but they only touch 
the subject just enough for the student to 
wish for more. A.—Corliss Engine and 
Allied Steam Motors, by W. H. Uhland, 
price $21; and Supplementary Volume to 
Corliss Engines, by the same author, price 
$14, will probably give you the information 


you seek. These books you may obtain | 


from any dealer in scientific works. 
(396) J. W., Galt, Canada, writes: 


to get some information on the mixing of | 
metals, especially brass and iren, and the) 
inform me | 


molding in general. Please 


where I can get such a book treating on | 


I wish it to be thor- 


molding in general. 
A,—It is 


oughly reliable and no trash. 


doubtful whether you can obtain all the in- | 
formation you seek from one book; indeed, | 


we believe it to be advantageous to have two or 
three books by different authors treating on 
the same subject. Molders’ Text-book, by 


T. D. West, American Foundry Practice, by | 


the same author, Practical Iron Founding 


and Brass Founding, by James Larkin, are | 


all considered to be good books. These you 
may obtain from on dealer in scientific 
works. You will also need considerable 
practical experience to become a thorough 
molder, 


(397) A. L., Baltimore, Md., asks: 1. 
Can any person not living in New York ap- 
ply for a stationary engineer’s license? Are 
there any rules or laws about getting a 
license ? And is the office open every day ? 
A,—Write to the office of the Inspection of 
Steam Boilers, 300 Mulberry street, New 
York. 2. How do you change a low speed 
engine to a high-speed engine? A.—Gear 
the engine to run faster, without changing 
the speed of the line shaft which it drives. 
3. Have locomotive valves as much lap, or 
more than stationary engines? A.—Loco- 
motive valves are usually designed to cut off 
steam at # stroke when in full gear, and 
when the travel of the valve is equal to 
twice the sum of the lap and width of steam 
port, the lap is equal to the width of the 
steam port. There are stationary engines in 
which the steam is also cut off at % stroke, 
and if in these the travel of the valve is 
equal to twice the sum of the lap and width 





I wish | 


ports are always opened, and in midgear the 
amount of opening is equal to the lead, which 
is always a little greater than the lead in full 
gear, usually about #@ of an inch. The 
eccentrics can be connected to the link in 
such a manner as to have no lead in midgear; 
but such is not the practice. 


(3898) K. J. S., Muncie, Ind., writes: 
Please give me a rule for finding the length 
of an are of a circle when the chord and 
height are given. For example, the chord is 
18 feet, the height 6 feet, what is the length 
of the arc? A.—To find the length of the 
arc of acircle requires a somewhat tedious 
computation, and therefore short rules have 
been given which give only approximate re- 
sults. But the true method of finding the 
length ef the arc is to find the natural sine 
of the angle D C F and its corresponding 
number of degrees, which, being double., 
gives the angular measure of the whole arc 
| D B E,from which the length of the arc can 
| be accurately found, as we shall presently 
| show. In cases where the datum is such as 
|is given in the example, we have to make 
three distinct computations; first find the 
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radius C D or © E; second, find the num- 
ber of degrees in the angle D C #; and, 
lastly, find the length of the are. To find 
the radius D C we proceed as follows: Let 
D E be the chord, and B F' the height of the 
arc. Divide the square of half the chord by 
the height B F'; to the quotient add the 
height BF ,; the sum will be the diameter, 
half of which is the radius ( D or CE. 
The chord in the example is 18 feet, hence 
one-half the chord is 9 feet, and the square 
of half the chord is 9 x 9 = 81; dividing 
this by the height of the are B F = 6 feet, 
we have . = 13.5; and adding 6 feet, we 
have 13.5 + 6 = 19.5 feet, which is the 
diameter of the circle; and one-half of this, 
namely, 9.75 feet, is the radius ( D, or C E. 
Second, to tind the number of degrees in the 
angle D ( F. Divide D F (which is one- 
half the chord D #) by the radius just 
found; the quotient will be the sine of the 
angle D OC F. Thus, D F is 9 feet; the 
radius D C is 9.75 feet, hence we have 





9 
9.75 
table of natural sines (which can be found 
in any engineer’s pocket-book); opposite to 
this number you will find the corresponding 
number of degrees and minutes in the angle 
D CF, it is equal to 67 degrees and 23 min- 
utes. In multiplying this by two we have 

7°, 23’ X 2 = 134°, 46’ for the angle D C E, 
which is the angular measure of the whole 
arc D BE. Lastly, the length of the are is 
found by the following rule, which, for con- 
venience, we shall express in symbols. Let 
a denote the number of degrees in half the 
circumference of the circle, namely, 180°; 7, 
the radius; 7, the ratio of the radius to half 
the circumference of the circle, it is always 
equal to 3.1416; a, the number of degrees 
in the required arc D B EZ ; and / the length 
of the arc; then, 

1— 7 42™ 


= 0.9230. Look for this number in a 


a 
Substituting for the symbols their values, 
we have, 
jy — 9-79 X 184°, 46° x 3.1416 
180 
247,679.031600 aold 
= : = 22.93 feet. 
10,800 
Here the length of the are isin feet, be- 
cause we have taken the radius in feet; if 
the latter had been taken in inches, the 
length of the arc would have been in inches. 























Transient Advertisements 50 cents a line for each 
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Lexington Cut Iron Gears. See adv. on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

‘Bradley's Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N.Y. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. Heber Wells, 8 Spruce 
St.. New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N.Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, Ill. 

Send to H. W. Knight & Son, Seneca Falls, N.Y.,for 
Catalogue of Metallic Pattern Letters and Figures. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 


Wrist-pin Machines. Pedrick & Ayer, Phila 
delphia, Pa. 
Horizontal and Radial Drilling Machine. Pedrick 


& Ayer, Philadelphia, Pa. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

Get particulars of our new Wall, Suspended and 
Radial Drills. C.H. Baush & Sons, Holyoke, Mass. 

Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps. acid blowers, filter press pumps, etc. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, Ill. 


S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. 8. A. Smith, 23 
S. Canal st., Chicago, Western Agent. 


Billings & Spencer Co.’s Packer & Boiler Ratchet, 
& all kinds of Forged Wrenches. S. A. Smith, 238. 
Canal st., Chicago, Western representative. 


‘**Roper’s Hand-Books,”’ for engineers and fire 
men. Send for descriptive catalogue. Address 
Edward Meeks, publisher, Philadelphia, Pa. 

25 Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low. 
32’ Send for list of firms using our Drills. J. E. 
36° Snyder, Worcester, Mass. 


25/’ “Only Drill Press built on 


32" *Ko-rekt’ principles, 
37" even if they come from Jersey.”’ 
42°’ Gould & Eberhardt, New Ark, N. J. 


Every draftsman needs one.The Engineer’s Sketch 
Book of mechanical movements, appliances,devices. 
contrivances,etc.,by T.W. Barber. 1,936 illustrations, 
Xvo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J.. who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa. 


*“*Binders"’ for the American Machinist. Two 
styles, the ‘‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c.each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 


East 10th st., New York. 














The Leesburg Ice Co. will put additional ma- 
chinery in its ice factory at Leesburg, Fla. 

The establishment of an iron foundry and ma- 
chine shop at Vernon, Tex., is talked of 


The Bessemer Steam Bottling Works will add a 
10-ton ice machine to its plant at Bessemer, Ala. 


An electric light company, with a capital of 
$10,000, has been incorporated in Titusville, Fla. 

A company has been chartered for the purpose 
of erecting an electric light plant in Hinton, W. Va. 

The Cartersville Land and Manganese Co. will 
soon put up a manganese furnace at Cartersville, Ga. 

The Chattanooga Machinery Co., of Chattanooga, 
Tenn., is doubling the capacity of its machine shop. 

The Spartanburg (S. C.) Gas, Electric Light and 
Power Co. will increase its capital stock to $75,000. 

Several prominent citizens of Morgan, Texas, 
have organized a company to erect a cotton-mill. 

The Jackson Foundry Association will erect a 
new building for its iron foundry at Jackson, Tenn. 

A syndicate has been investigating with a view to 
erect a 50,000-spindle cotton-mill at Tredegar, Ala. 

The Southern Fish Co. will probably erect an ice 
factory and cold storage warehouse at Gainesville, 
Ga. 

Jacob Peye is organizing a stock company to en- 
large and operate the Chattanooga (Tenn.) Cotton- 
mills. 

The Carpenters Electric Light and Power Com- 
pany is erecting an electric light plant at Catletts- 
burg, Ky. 

Beaumont, Texas, is to have a new flouring mill. 
Arrangements are being made now for the purchase 
of a site. 

The Union Pacific Railway Co. will, it is stated, 
erect machine shops at Fort Worth, Texas, to cost 
$1,000,000. 

The Deleach Manufacturing Co., of Atlanta, Ga., 
is putting up a new foundry and machine shop, 
100x70 feet. 

The Sumter Electric Light Co. will, it is stated, 
increase the capacity of its electric light works at 
Sumter, 8. C. 

It is said that the American Fire-proof Steel Car 
Co. will locate in the town of Bloom, IIl., near the 
Indiana line. 


The Henderson Steel and Manufacturing Com- 
pany, at Birmingham, Ala., has increased its capital 
stock $100,000. 

J. A. Whitman, Columbus, 0., and W.S. and A. 
C. Whitman, Ironton, will erect a stove foundry 
at Glasgow, Va. 

The Lookout Ice & Cold Storage Co., Chatta- 
nooga, Tenn., contemplates increasing the capacity 
of its ice factory. 

The Keystone Machine Co., of Williamsport, Pa., 
will soon remove its machine works and foundry 
plant to Goshen, Va. 


The Pittsburgh Foundry & Machine Co. has been 
incorporated at Pittsburgh, Crawford county, Kan.; 
capital stock, $50,000. 

The Newport (Va.) Iron and Steel Works have 
been sold to a syndicate. The plant will be 
enlarged and improved. 

The East Tennessee, Virginia & Georgia Railroad 
Co. (office, Knoxville, Tenn.,) will erect machine 
shops in Brunswick, Ga. 


The Great Western Mining and Manufacturing 
Company at Peach Orchard, Ky., will put new ma 
chinery in its coal mines. 

The Springfield Boiler and Mfg. Co, Springfield, 
Ill., have erected boiler works, and will build a 
foundry and machine shop. 

The Chattanooga Machinery Co. is reported as 
enlarging its machine works at Chattanooga, Tenn., 
and adding an iron foundry. 

The Kellogg Seamless Tube Co., at Findlay, O., 
is pushing its new works to completion, and ex- 
pects to get under way soon. 

The Bluffton Car Wheel Company is the name of 
the stock company recently organized to build car 
wheel works at Bluffton, Ala. 


It is stated that Massachusetts and New Jersey 
capitalists have made a proposition to erect $500, 
000 car works in Dallas, Texas. 


It is stated that J. H. Gill, of Raleigh, N. C., is 
investigating with a view to establish foundry and 
machine shops at Glasgow, Va. 


The Oxford Land Improvement & Manufacturing 
Co. has contracted for the location of a $100,000 
cotton factory in Oxford, N. C. 


The Western North Carolina Iron Co., at Marion, 
N. C., has been organized, with B. C. Gaden, presi- 
dent, and J. H. Butler, secretary. 


The Lenone Manufacturing Company and others 
have purchased a site for the erection of a $100,000 
cotton-mill at Sweetwater, Tenn. 


P. A. Brawner, Jr., and others have incorporated 
the Southern Malleable [ron Co., to erect a mallea- 
ble iron plant at Chattanooga, Tenn. 


8. R. Haskell, of Birmingham, Ala., is investigat 
ing with a view to locate in Dallas, Texas, a brass 
and iron foundry and machine shop. 
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The Henrietta Improvement & Water Co. witt | 


erect water-works, and also an electric light plant 
and ice factory, in Henrietta, Texas. 

John Manning has, it is stated, received contract 
for the erection of a $50,000 ice factory at Powderly, 
Ala., from a Birmingham stock company. 

E. E. Jackson, of Annapolis, Md., the Toadvine 
Lumber Co. and others, will, it is reported, erect a 

35,000 ice factory at Elizabeth City, N. C. 

The Robertshaw Brass Foundry Co., at Coving- 
ton, Ky., has been incorporated by T. 8. Robert 
shaw and J. C. Miller, of Cincinnati, Ohio. 

The Boston Iron and Steel Company, which re- 
cently purchased the old Alikanna mill, has broken 
ground for their new plant near McKeesport. 

The Cummings Iron works, at Hammond, Ind., 
have been purchased by a syndicate, which it is said 
will increase the plant and employ 500 hands. 

The proposed $40,000 stove foundry at Wolfe 
City, Texas, is assured now. It will employ 125 
hands, and be in operation within six months. 

The Americus Iron Works, at Americus, Ga., has 
secured the contract to manufacture 10,000 of the 
machines invented by Mr. Butts, of Americus 

The Beaver Tube Company, chartered with a 
capital of $1,000,000, at Wheeling, West Virginia, 
will soon start work on its plant at Lewisburg. 

The Quanah Water, Ice and Electric Light Com- 
pany has been incorporated, with a capital of 
$75.000, to erect water-works at Quanah, Texas. 

The Springfield Foundry Company, of Spring- 
field, Masy., has completed extensive improvements 
to plant, and have put in 80 horse-power engine. 

A company has been organized for the purpose 
of establishing a nail factory at Parkersburg, W. 
Va., to manufacture the Hastings steel wire nail. 

The Premier Steel Co., composed of capitalists 
of New Albany, Ind., have purchased the entire 
plant of the Indianapolis Rolling-mill Co., for $132, 
000. 

The Roane Iron Company, at Rockwood, Tenn., 
is adding new machinery to its furnace. O. L, 
Hurlbut has been elected secretary of the com- 
pany. 

The American Fiber Association, of New York 
City, will erect a pulp-mill at Huntsville, Ala. It 
wlll manufacture paper pulp from cotton-seed 
hulls. 

An electric light plant will be established at 
Yoakum, Texas, in connection with a 10-ton ice 
machine, provided proper encouragement is se 
cured. 

The Piedmont Manufacturing Company, Gordon 
ville, Va., has been organized with T. W. Ross as 
president, and an authorized capital stock of 
$100,000. 

The Beedle and Kelly Co., at Muskegon, Mich., 
has been chartered for the purpose of manufactur- 
ing implements and machinery; capital stock, 
$100,000. 

Syracuse (N. Y.) capitalists are investigating with 
a view of purchasing the entire plant of the Macon 
(Ga.) Gas Light and Water Co., for the sum of 
$175,000. 

Cc. B. Warrand will endeavor to organize a $650, 
000 stock company to erect a factory at Savannah, 
Ga., for the manufacture of bagging from the saw 
palmetto. 

The two large furnaces of the Watts Steel and 
Iron Company, at Middlesborough, Ky., which it is 
estimated will cost $490,000, are rapidly nearing 
completion. 

The file works of Hubbard & Haskill have been 
removed from Erie to Painesville, Ohio, on account. 
of liberal inducements offered by citizens of the 
latter place. 

A $50,000 stock company has been organized for 
the purpose of erecting a foundry to manufacture 
railroad frogs, switches and other supplies at Chat- 
tanooga, Tenn. 

The United States Light and Heat Company has 
been incorporated at New Orleans, La., with A. A. 
Woods and others, to construct gas-works, etc. 
Capital, $500,000. 


The Lowell Machine Shop, Lowell, Mass., is 
fitting out a new cotton-mill in Brazil, and it is also 
equipping a factory in Georgia for the manufacture 


of cotton bagging. 


The Great Western Mining and Manufacturing 
Co. has put new machinery in its coal mines at 
Peach Orchard, Ky., and contemplates erecting an 
electric light plant. 


Louis Reubin and 8. W. Harland, of Louisville, 
Ky., and others have purchased the Gallatin 
(Tenn.) Cotton-mill for $20,100, and will put in ad 
ditional machinery. 


It is reported that the Henderson Steel Company, 
of Birmingham, Ala., will increase its capital 
stock $100,000, to erect an aditional iron furnace, 
blooming train, etc. 


A $10,000 stock company has been organized at 
the Titusville Electric Light Co., and proposes to 
erect an electric light plant at Titusville, Fla. 8. 
F. Gray is secretary. 

Brenham, Texas, is to have anice factory. The 
ground bas been purchased for the site, and while 
it is too late to do much business this season it will 
be ready for the next. 


The (Me.) Machine Company, of 
Dexter’s most thriving industries, has been sold to 
New York capitalists, and will soon be removed to 
Amsterdam, in that State. 


Dexter one 





The Georgia Rolling Stock Company has been 
incorporated at Macon, Ga., by H.J. Lamar, J. 8. 
Schofield, J. S. Baxter and others, to build car 
works; the capital stock is $250,000. 

The Haryey Steel Car Company. of Chicago, have 
begun the erection of their buildings at Harvey, a 
new manufacturing suburb, and they hope to begin 
the manufaciure of cars by October 1. 

The Virginia Steel, Tron and Slate Company, has 
been incorporated at Richmond, Va., with F. T. 
Anderson president, and others, to mine and manu- 
facture steel, iron, ete. Capital, $100,000. 

Machinery for the Temple (Texas) electric light 
plant has arrived, and work on the building will 
begin at once on a vacant lot near the Greathouse 
gin, and will be pushed to rapid completion. 

The Iroquois Furnace Company has taken outa 
building permit for the erection of a blast furnace 
at South Chicago, Ill. The members of the com- 
pany are Youngstown and Pittsburg capitalists. 

A new company, known the Pennsylvania 
Machinery Co., has been organized in Erie, Pa., for 
the purpose of manufacturing iron bolts. iron nuts, 
screws and other small articles of iron and steel. 

Edward Corbett, of Washington, D. C., is en 
deavoring to organize a $100,000 stock company, to 
erect at Salem, Va., machine shops, iron foundry, 
etc., for the manufacture of flour-mill machinery. 


as 


The Vulean Boiler Works, Toledo, Ohio, have 
been incorporated, with a capital stock of $25,000. 
The new company will manufacture boilers on a 
large scale, under patents owned by J.J. Cronin. 

The Kansas City Complete Combustion Boiler 
Company has been formed at Kansas City, Mo.; 
capital, $100,000. Incorporators, Thos. Toohey, 
Frank K. Moody, G. W. Palmer, Fred G. Palmer. 

The Electric Railway Supply and Construction 
Company has been organized at Chicago to manu- 
facture electrical goods; capital stock, $100,000; 
the incorporators are J. M. Berenston,M A Berg, 
and others. 

The Morton Iron Works and the Kelly & Belfont 
Mills, of Ironton, Ohio, are largely interested in a 
contemplated steel plant to be erected at Asbland, 
Ky. ; $100,000 of the $400,000 capital stock has been 
subscribed. 


Articles of incorporation of the Durango Steel 
and Iron Company have been filed at Des Moines, 
Iowa. The capital stock is fixed at $5,000,000, and 
the principal places of business are Des Moines and 
Durango, Mexico. 

The Carolina Machinery Co. has been organized 
at Fayetteville, N. C., to establish machine shops. 
The capital stock is $20,000. A. B. Williams 
president; M. A. Russell, general manager, and W. 
S. Cook, secretary. 


is 


The Cameron Silk Company, whose extensive 
plant at Silica Springs, South Beddington, Me, 
was nearly destroyed by fire last July, is preparing 
to rebuild on an extensive scale. The ruins have 
been cleared away. 

The Ellis & Lessig Steel and Iron Company, of 
Pottstown, Pa , has commenced the erection of a 
new building to enlarge its puddling department. 
Two more furnaces will be added to the mill, mak- 
ing twenty-two in all. 

It is stated that T. A. Hicks, W. C. Dickey and 
R. B. Sidell, of Philadelphia, Pa., have purchased 
the rolling-mill, steel plant, machinery, etc., of the 
Crown & Cumberland Steel Co., of Cumberland, 
Md., for about $42,000. 

The removal of the large boiler works of Karig 
& Nichols, at Columbus, Ohio, to Buena Vista, 
Va., has been decided upon definitely. The build- 
ings will be larger, and of brick, and the plant may 
be in operation by Jan. 1. 

The Mason (Texas) Milling, Ginning and Manu- 
facturing Company, with acapital stock of $30,000, 
has received its charter, and will begin operations 
shortly. Its temporary buildings are all complete, 
and the machinery on the ground. 

The Seward Tin Works Co., with a capital stock 
of $20,000, has been organized at Petersburg, Va., 
with Simon Seward as president; W. H. Seward, 
vice-president, and J. W. Seward, secretary, for the 
purpose of manufacturing tinware, etc. 

The Flynt Building and Construction Company, 
Palmer, Mass., has been awarded the contract to 
put in the foundation for the Dwight Manufactur- 
ing Company’s new machine shop. at Chicopee. 
Mass., the new building to be 225x40 feet. 

The Elliott Electric Company has been incor 
porated at Chicago, Ill., to manufacture and oper- 
ate all kinds of appliances relating to electric 
railways; capital, $100,000, Incorporators, M. W. 
Elliott, Francis W. Parker and C. P. Chapman. 

The Midvale Steel Company, of Philadelphia, Pa., 
is to erect a new casting shop 135x285 feet. There 
are two wings, each 50 feet long, andin the main 
building there will be a 50-ton traveling crane. 
ihe building is to be constructed entirely of iron. 


T. Ouellette, W. Curphey, J. P. Roach and others 
have incorporated the Ouellette-Curphey Lumber 
Manufacturing Co., at Vicksburg, Miss.. with a 
capital stock of $50,000, for the purpose of operat 
ing saw-mills, sash, door and blind factories, ete. 


It is decided by the Kerr Thread Company, which 
is building a mill at Fall River, Mass., to erect a 
third mill. The second mill, which will be erected 
shortly, will use machinery that has been employed 
in the company’s leased building in New Jersey. 


Hill, Clarke & Co., Boston, Mass., issue a sheet 
descriptive of second-hand machinery in the loco 





motive department of the Mason Machine Works, 


which they are ‘prepared to sell; also a sheet de- 
scriptive of new tools which they are ready to 
deliver. 

The Pocomoke City Electric Light & Power Co. 
has been organized, with E. G. Polk, president; W. 
S. Dickinson, vice-president, and F. H. Dryden, 
secretary, and purchased Young & Colburn’s elec- 
tric plant at Pocomoke City, Md. The capital stock 
is $10,000. 

A charter was granted at Harrisburgh, Pa., Fri- 
day, to the Boston Iron and Steel Company, of 
McKeesport, Pa., with a capital of $10,000. Direct- 
ors, J. R. Jackson and Horace Crosby, of Pitts- 
burgh, and J. B. Murray and A. Chanden, of Mc- 
Keesport. 

Burt's Electric Light, Fuel and Power Company, 
of Chicago, has been incorporated to manufacture 
arc light and incandescent dynamos, lamps, motors 
ete.; capital stock, $5,000,000. Jennie L. Bennett, 
Allen S. Bennett, and Martin C. Burt are the in- 
corporators. 

It is reported that the Buffalo Lock Co., Buffalo, 

N. Y., is intending to remove its entire plant to 
Basic City, Va., about Oct. 1, after which time it 
will be known under the corporate name of the 
Basic City Hardware Co., witha paid up capital 
stock of $150,000. 
1 The Falcon [ron and Nail Company, of Niles, 
Ohio, will commence at once to build six new 
puddling furnaces at its Russia mill. The com- 
pany is now building three new ones in the Falcon 
mill. There will also be four built at the old mill 
in the near future 

The Gillette Electric Gate Company, of Chicago, 
Ill., has been organized, for the manufacture of 
electric gates for drawbridges, railway crossings, 


ete.; capital, $1,000,000; incorporators, Harleigh 
Gillette, Ernest L. Prussing, Benjamin Stickney, 


Robert H. Gillette. 

The Weston Engine Company, Painted Post, N. 
Y., issue a circular relating more especially to 
steam heating of buildings. This circular contains 
matter worthy of consideration. The company 
manufacture the Bronson boiler for either steam 
or hot-water heating. 

Work will soon begin on the Madison Car Works, 
at the foot of the Merchant’s Bridge approach. St. 
Louis, Mo. The company has a capital of $500,000 
fully paid, and it is expected that the works will be 
in operation by January. These works will give 
employment to 1,000 men. 

The Hainsworth Steel Company, Pittsburgh, Pa., 
is making good progress with the improvements 
and enlargements at its works. Some of the foun- 
dations for new machinery are laid, and others 
will be put down as rapidly as the other work 
about the mill will permit. 


The Rome (Ga.) Rolling-mill has been purchased 
for $38,500, by B. A. Jenkins, of Knoxville, Tenn.; 
J. J. Reed, D. R. Beynon and others, who have incor- 
porated the Rome Cotton Tie Manufacturing Com- 
pany to operate the same. The capital is $50,000, 
and the plant will be enlarged. 

The Berlin Iron Bridge Company, of East Berlin, 
Conn., has the contract for building a machine 
shop and foundry for the Lake Erie Engineering 
Company, Buffalo, N. Y. The buildings are of 
iron, and 180x185 and 180x225 feet respectively. 
They are to be completed January 1. 

The Albany Steam Trap Company, Albany, N. Y., 
has issued a circular illustrating and describing the 
water filter made at the works. This filter is going 
into use very rapidly, and the circular contains 
some valuable testimonials from those who are 
using it. Analyses of water before and after filter- 
ing are given, which are very instructive. 

The buildings at the Hercules Iron Works, at 
Aurora, Ill., are finished. The company will soon 
have the machinery in place. The buildings are 
composed of brick and stone, and comprise a ma- 
chine shop, foundry and office. The products of 
these works are steam engines, ice machines, ete. 

A new machine shop is to be erected by the 
Dwight Cotton Manufacturing Company, Chicopee, 
Mass., which will also be used as a wood shop. It 
will be located back of Mill No.5. The building 
will be 210x40 feet, two stories high. New iron- 
working tools will be put into the lower room, in 
addition to the machines now in the company’s ma- 
chine shop. 

The Ashland Steel Company has been formed by 
the Belfont Iron Works Company and the Kelley 
Nail and Iron Works, of Irorton, Ohio, and the 
Norton Iron Works, of Ashland, to build a steel 
plant at Ashland, Ky. The capacity is to be 300 
tons of finished steel per day, and the plant is esti- 
mated to cost from $400,000 to $500,000. 


Gould & Eberhardt, Newark, N.J., report the 
present demands for the Eberharat’s patent shap- 
ers, drill and tapping machines and entirely auto- 
matie gear cutters good, and have recently booked 
orders for the later machines to Westinghouse 
Electric Co., Prentiss Bros., F. E. Reed, and a car- 
load is ready for the McGill University, in Canada, 
besides a number of foreign shipments. 


Mr. C. J. H. Woodbury, a vice-president of the 
Boston Manufacturers Mutual Fire Insurance Co., 
has prepared tables, which are distributed in circu- 
lar form, giving the safe loads for floors of differ- 
ent construction; the weight of different 
packages of merchandise and of machinery. There 
is, besides these tables, much valuable information 
in this pamphlet in relation to mill construction. 


also 


Large boiler works, rolling-mills and tube works 
are being erected at New Portage, O., to be oper 
ated by a syndicate or stock company known 


as 





the Sterling Manufacturing Company, with 0. C. 
Barbour, of New York, president; Allen M. Sterl- 
ing, secretary and treasurer, and Thomas J. Deegan, 
of James P. Witherow & Co., general manager. 
The organization has a paid-in capital of $500,000. 


T. R. Vestal and others, of Fall River, Mass., are 
endeavoring to get the firm of Mitchell & Son, 
gingham manufacturers of Glasgow, Scotland, to 
locate a branch establishment in that city. A site 
for the mill has been selected near Eastern avenue, 
adjoining the Kerr Thread Works. The factory 
would occupy a large portion of 11 acres, which 
was selected as the most available site for the 
plant. 


Among recent orders for the Mason steam dam- 
per regulators are the following: Fitchburg Ma- 
chine Co. [second]; Orswell Mills, and W.S. Rice 
Shirt Co. Fitchburg, Mass.; Thomson-Houston 
Electric Co., Lynn, Mass.; N. Y. World building; 
the new Pennsylvania R. R. shops at Altoona; Rid- 
ley Park Water-works, Pa.; Harrison Woolen- 
milis, Worcester. The factory at Worcester, 
Mass., is much behind on orders for these regula- 
tors. 


A certificate of incorporation has been filed in 
New York by the Buffalo Railway Supply Company 
for the purpose of manufacturing Cumming’s rail- 
road patent crossing and switch frog, and other 
railroad supplies. The capital stock is $100,000, 
and Thomas J. Riggs, James Cumming, John J. 
Kennedy, Richard R. Ditzel, John J. Griffin, Wil- 
liam P. Burns and Jonathan L. Slater, of Buffalo, 
are the trustees. The principal office is to be at 
Buffalo. 


The River Machine Company, of Cleveland, Ohio, 
has concluded arrangements for a three-story brick 
machine and boiler shop 100x80 feet opposite its 
present plant. Steam hammers and heavy ma- 
chinery will occupy the ground floor, where the 
boiler work will be done. The company has placed 
a number of deck hoists lately, and has now com- 
pleted one of new pattern, which can be worked 
either way with one lever, and in case of steering 
gear breaking it can be utilized for steering. 


There is water-works agitation in Sheffield, Ala.; 
Adairsville, Ga.; Lincoln, Ill; Jellico, Tenn.; Heb- 
ron, Iowa; Helena, Mont.; Wilton, Iowa: Rockville 
Center, L. I.; Kirkwood, Mo.; Hopkinsville, Ky.; 
Arkadelphia, Ark.; Trinidad, Col.: Halstead, Kan.; 
Sumter, 8. C.; Exira, Iowa; Sioux City, Iowa; 
Marshalltown, Iowa; Middlebury, Vt.; San Diego, 
Cal.; Gaffney City, S. D.; Westfield, Pa.; Knoxville, 
Tenn.; San Angelo, Texas; Bay City, Mich.; Tacoma, 
Wash.; Sorrento, Me; Rochester, N. Y.; Darling- 
ton, 8. C.; Aberdeen, Wash.; La Grange, Ill.; Elm 
hurst, Ill.; Hempstead, Texas. 


The Globe Yarn-mills, Fall River, Mass., have 
voted to build an addition to No. 2 mill this fall, 
and to increase the spindles by 15,000. The neces- 
sary plans for the same are being prepared, and 
operations will be commenced at once, and ma- 
chinery ordered. The addition to the building will 
be about 200x50 feet, three stories bigh, and it will 
be constructed of brick. This addition will make 
the Globe Yarn-mills the largest plant, solely for 
spinning yarns, in the country, and bring its total 
capacity up to about 100.000 spindles and 19,000 
twisters. The increase is made because of the 
constantly increasing demand for its products. 


The plate mill in course of erection by the West 
Superior (Wis.) Iron and Steel Company will have 
appliances for other mill work in addition to the 
manufacture of plate for the American Steel Barge 
Company. In conjunction with the plate mill the 
company will erect a structural mill, the two com- 
bined being essential to make a complete assort- 
ment requisite for shipbuilding. This mill will be 
also capable of making bars suitable for a variety 
of purposes. It is designed for rolling such sec- 
tions as ‘‘I*’ beams, channels, angles, rounds, etc. 
It will be a model of its class. No point that is 
considered essential to its effective equipment has 
been disregarded. 


The work of constructing the furnaze of the 
Florence Cotton and Iron Company, at Florence, 
Ala., is progressing, and the first blast will be made 
about December 1. The plant consists of an iron 
stack, 75x17 feet 6 inches; iron stock-house, 100 feet 
wide by 250 feet long; iron cast-house, 60 feet wide 
by 175 feet long: brick engine-house, with addition 
for small machine shop and pump-house; three 
blowing engines, 84-inch air cylinder, 42-inch steam 
cylinder, and 60-inch stroke; three Whitwell hot- 
blast fire-brick stoves, 70 feet high by 20 feet in 
diameter; sixteen steel boilers, double flues in 
each of 18 inches diameter; boilers 34 feet long and 
54 inches diameter, with iron boiler-house overhead. 
The pumping machinery and everything connected 
with the furnace is first-class. 


The new shops at Sheffield, Ala , of the Memphis 
& Charleston Railroad, are nearing completion. 
With equipments they are to cost $120,000. The 
greater part of the railroad company’s shops at 
Memphis is to be moved to the new site, as well as 
the shops now at Huntsville. The intention is to 
make the Sheffield establishment the principal shop 
of the road, and one of the largest plants of the 
kind in the South. Two hundred and fifty to 300 
skilled workmen will be employed at first. The 
Sheffield Improvement Company, of Philadelphia, 
will build thirty-eight residences near the shops, 
and these, added to those already in that vicinity, 
will make a village of some size. Steel rails will 
be laid at once on the switch track running from 
Sheffield by the shops to Tuscumbia, and the trains 
on the Florence, Sheffield & Tuscumbia road can 
thus run directly through. 
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i Boilers for the Steamer City of Sydney. | the tubes and braces, are constructed through- riveted; the latter is fitted with butt straps ate main and donkey feed, scum and blow 
- jout of mild steel. Each boiler is 13 feet inside and out, all of which are riveted up off valves. The main feed is delivered into 
The Risdon Iron and Locomotive Works, | mean diameter, 10 feet 6 inches long, and is| with hydraulic pressure. The collective the boilers through Matthews’ patent feed 
San Francisco, Cal., have just completed the | fitted with three corrugated furnaces 36$ heating surface of the six boilers is 9,612 heating apparatus. The steam generated in 
boilers for the Pacific Mail Steamship Com-| inches minimum external diameter, 7 feet 6 square feet, and the total grate area is 324 the boilers passes into a superheater 12 feet 
pany’s steamer ‘‘ City of Sydney.” These |inches long. The number of tubes in each square feet. diameter and 15 feet long, which has an in- 
will be placed on board as soon as the over-| boiler is 204, they are 3} inches diameter; Considerable attention has been given, in ternal flue 7 feet 4 inches diameter. The 
hauling of the ship and machinery is com-' thirty-two of these are fitted as stay tubes. designing the boilers, to provide ample means | superheater is also fitted with stop and safety 
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pleted, the order for which was also given to | The furnace fronts are flanged outwards to 








the same firm. Our illustration shows the receive the furnaces, so as to permit hydrau- 
boilers as they will appear in the ship, and lic riveting; and for the same reason the 
gives a fair idea of the magnitude of the back head is also flanged outward for attach- 
work, There are six boilers, which will be ment to shell plates. All the rivet holes 
set athwartship, three on each side of the throughout have been drilled in place. The 
vessel. The boilers, with the exception of circular and longitudinal seams are doubles 
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Boilers for the Steamer City of Sydney. 
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for cleaning and the thorough internal ex- 
amination. They have been constructed to 
conform with the United States laws fora 
working pressure of eighty pounds, and have 
been tested by hydraulic to 120 
Each boiler is fitted with a main 
stop valve, spring loaded safety valve, 


pressure 
pounds. 
separ- 








valves, so that the connection from all boilers 


with main engines may be severed by the 
closing of one stop valve, 
The work throughout during the con 


struction of these boilers, 
of hull and 
the 


and also the re pairs 
“ has bec n conducted 
Mr. J. Matthews, 


machinery 


under supervision of 
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superintendent. | ble. By the time the vessel has progressed | 
as far as the lead the latter has reached the 
bottom, and the slack of the line being taken 
in until it is taut, the depth of the water 
is shown by the fathom figure on the line at 
\the surface. In crossing a bar, or in shallow 
water whose exact nature is not known, the 
lead is kept constantly going, and the course 
of the ship is regulated by what it reveals of 


the Pacific Mail Co.’s 
Although these boilers have been constructed 
for acomparatively low steam pressure, the 
same care has been taken to secure as good 
workmanship as is required for boilers de- 
signed for triple and quadruple expansion 
engines working with asteam pressure of 150 
to 180 pounds per sqhare inch; it necessitated 
the employment of the same machinery for 
boiler work which the modern marine engine 
improvements now require, and with which 
the Risdon Iron and Locomotive Works is 
equipped, enabling the firm to cope with 
work of the heaviest kind. It is expected 
that the steamer ‘‘ City of Sydney ” will be 
ready for service early in November. 
—_- —_ — 

From time immemorial those who go down 
to the sea in ships have taken sans of 


bottom.— West Shore. 


her about $110,000,000. The war with China | 
in 1857-62 cost her $30,000,000; the Abyssin- 
nian expedition in 1867-70, 
South African war in 1879-80, $14,000,000; 
ithe Nile expedition in 1884-85, $6,250,000; | 








ar — . |the Afghan war, betwecn 1880 and 1886, 
ascertaining the depth of water beneath their | $15,000,000. 
vessels when running in shallow and un- | ie 


known seas, and so far back as any record 
goes, this means has been a weight attached 
to a rope. This is technically known as 


The Britisb admiralty is finding out that 
the estimate of coal endurance of most Eng- 
lish war ships is greatly to» high; also that 


oe WY > 7 99 > > ee > 9 »j yr 7 * 
neareng Yee pose “a rane are oe the speed of the vessels is over-estimated. 
ive reig cause gin , , 

ile sed weight, because origmaly ®\ The result will be more frequent trials of 

common piece of that metal was used. Now 


4 ; speed and endurance. 
the lead is especially prepared for the pur- 


pose, and is a hexagonal pyramid varying in 
weight from five to fifteen pounds, and has 
a cavity in the bottom into which soap is 
pressed for the purpose of bringing up sam- 
ples of the ground at the bottom of the sea, 
so its nature can be ascertained. 

In heaving the lead on a sailing vessel the 
leadsman stations himself well forward near 
the cathead. On steamships there is gene- 
rally a small platform at the bow, from 








Machinists’ Supplies and Iron. 





New York, Oct. 4, 1890. 


Iron—American Pig—The market has undergone 
no important change since our last report. The de- 
mand has been moderate, and the increased offer- 
ings of Northern, as well as Western and Southern 
brands, indicate that production is at present in 
excess of the requirements of consumption; sellers 
show more disposition to make concessions for the 
purpose of effecting sales, and buyers are less dis- 
posed to stock up freely. Prices forleading brands 
are not quotably lower. 

We quote standard Northern brands, $17 to $18 
for No. 1 Foundry, and only in regard to special 


which the lead is heaved. The leadsman| }rands are these prices exceeded. No. 2 is seiling 
at $16 to $16.50. Southern brands of good quality, 


whirls the lead around by the line, and $16.75 to $17 for No. 1 Foundry, and $15.75 to $16 for 





land supplies are firmly held. 


the depth of water and the nature of the | $ 
| 


Since 1857 England’s small wars have cost for prompt delivery. 


$41,500,000; the |; 


| Silesian, 73¢c. to 7c. 


| obtainable at 


Scotch Pig—The market here has continued quiet, 
It may be affected 
by the labor difficulties in Great Britain, and in- 
crease speculation. 

We quote Coltness at $24.50; 
and Eglinton, $20. 

Bar Iron—The market has undergone no change 
since our last report. There is the same firm feel- 
ing, and prices are without quotable change. 

We quote Common at $1.85; Medium, $1.90; Re- 
fined, $1.95 to $2 for round lots on dock. 

Plates—the market is easier, without quotable 
change in prices. 

We quote Common Tank, $2.25 to $2.30; Refined, 
$2.35 to $2.45; Shell, $2.35 to $2.45; Flange, $3.40 to 
$3.45; Extra Flange, $3.60 to $3.75. 

Lead—Prices have advanced, owing to the small 
offerings and difficulty of obtaining supplies for 
prompt delivery. Consumers show very little con- 
fidence in the present prices, and rs demand is 
moderate. Sales have been made at 5.55c. to 5.60c. 


Dalmellington, $22; 





Wanted—At once, two first-class machinists; 
steady, sober men can find work at good wages. 
Bluefield Iron Works, Bluefield, W. Va. 

Experienced mechanical draftsman with shop ex- 
perience and tech. education wants position; N. Y. 
City or vicinity. Address Box 78, AM. MacHINIST. 

Pattern maker, young man, nearly 19, wants situ- 
ation; three years’ experience; good reference. L. 
D., 96 Java st., Brooklyn. 


An experienced draftsman and designer, with 


technical education, wants employment; West pre- 


ferred. Box 81, AMERICAN MAc HINIST. 

Wanted—Machinists for general and tool work: 
also trip and drop-hammer men; steady employ- 
ment. William Deering & Co, Clybourn and Ful- 
lerton avenues, Chicago, Ill 

Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad- 


| dress Morgan Engineering Company, Alliance, O. 


Spelter—The demand for Western has continued 


moderate. Silesian is firm, but quiet. Prices are 
without quotable change. 

We quote ordinary brands of Western at 5.55c. to 
5.60c.; choice, 5.65c. to 5.70c.; refined, 634c. to 7c.; 


Tin—The market has shown an easier tendency, 


| Don’t apply unless thoroughly competent. 


the offerings have increased, supplies have been | 


lower prices, and the feeling is 
unsettled. Prices here are down to 24c. for 10 ton 
lots on the spot, and lower prices are said to have 
been accepted. 

Antimony—There has been a fair demand for 
Regulus and values have ruled steady. 

We quote Hallett’s at 20c.; L. X., 2034¢.; and 22c. 
for Cookson’s. 

Copper—The market has ruled steady, with a 
moderate demand. Common casting brands are 
quoted at 14%c., and Arizona at 15'¢c. to 155¢c. 


+* WANTED * 


** Situation and + Ae Advertisements only inserted 
under this head. Rate 30 cents a line for ah inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue, 











Wanted Immediately—A foreman blacksmith. 


Address E. J. Codd Co., Baltimore, Md. 


Wanted—Working drawings for Corliss engines. 
Address H., AMERICAN MACHINIST. 


A man who has invented a small machine wants 
a partner to push it. Box 86, AMERICAN MACHINIST. 


Wanted—Six practical experienced iron mould- 
ers. For further information address Haxtun 
Steam Heater Co., Kewanee, III. 


Wanted — Situation as foreman, by machinist and 
draftsman; technical graduate; eight years’ experi- 
ence. Address Box 82, AMERICAN MACHINIST. 


Designing, drafting wanted to do at home; exp’d 
in engines, boilers, pumps, hydraulic machinery, 
machine tools, roofs, bridges and gen’! mac hinery; 
terms reasonable. Expert, 842 Union st., W. Phila. 


Wanted—Traveling salesman for engines. One 
who has an extensWe trade and acquaintance. 
Address, 
with salary, Weston Engine Uo., Painted Post, N v. 

Position Wanted—Supt. or foreman open for én- 
gagement Nov. 1, 1890. Large experience mill en- 
gine, expr’l and intere hangeable work, good man- 
ager and quick; ref’s, etc. Box 85, AM. MACHINIST. 

Wanted—Foreman for a machine shop in a West- 
ern city; must be posted on Corliss engines and 
able to manage men. A first-class man will find 
this a first-class position. Address Box 84, AMERI- 
CAN MACHINIST. 

Wanted—A man familiar with the designing and 
manufacturing of presses and other tools for the 
use of sheet-metal workers. State age, experience, 
references, and compensation desired. Address 
Punch and Shear Maker, AMERICAN MACHINIST. 

Situation as superintendent or foreman of machine 
shop. by a mechanical engineer of undoubted abil- 
ity, thoroughly understanding modern methods of 
turning out interchangeable work cheaply. Best 
reterences. Address Practical, AM. MACHINIST. 

Superintendent—A member of the A.S. M. E. now 
in charge of an iron works employing 590 hands, 
desires to make a change before the end of the 
present year. Specialty, fine interchangeable ma- 
chine and tool work, together with good designs 
and systematic shop management and accounts. 
Address Box 80, AMERICAN MACHINIST. 


Wanted—Superintendent capable of taking charge 
of a long-established machine shop, boiler shop, 
and foundry. Must thoroughly understand each 
department, especially up in modern engine build- 
ing. able to figure cost of production, energetic, 
and able to produce results. An experienced man 
who now occupies such a position and desires a 
change, preferred. Address, with salary, Superin- 
tendent, AMERICAN MACHINIST. 








casts it as far in front of the vessel as possi- | No. 2. 


BRADLEY ‘Forces 


BEST HAMMERS BEST HAMMERS IN THE ¥ THE WORLD RUN BY BELT 
OVER Three Styles, 15 lb. to 500 Ib. Heads. 
; 5 O 1500 Our FORCES heat irons fast enough to keep Hammers 


and Men fully employed. Send for Catalogue and Prices. 
IN IN USE. 14 WARREN ST. NEW YORK. 96498 SUDBURY ST. BOSTON. 


BRADLEY & CO., SYRACUSE, N. Y. 
BOOKS ON BOILERS. 


THURSTON’S MANUAL OF STEAM BOILERS, profusely 
illustrated. 8vo, cloth, $6.00. 


THURSTON’S HANDBOOK OF ENGINE ‘AND BOILER 
TRIALS, with illustrations. 8vo, cloth. $65.00. 


Mailed and prepaid on receipt of price. 


JNO. WILEY & SONS, 


53 East (Oth St., NEW YORK, 

















87 MAIDEN LANE, 
NEW YORE 
om, PHILADELPHIA, LORUQH. 


BEAMAN & SMITH, Providence, R.|I. 
Locomo- 
tive 
Port 









ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


Weare prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JOHNS MANUFACTURING ¢0, 


87 Maiden Lane, NEW YORK. 








ORIGINAL IMPROVED 





CATALOGUE TOOLS & SUPPLIES FREE 


™) SCREWS -a- 
pena T 





faves Time, Saves Money. 


Three Sizes, From New 


STOFIT 


Four Styles. * - Patterns, 
No Pattern Room ( ‘omplete without Them. Send for Circular. 
Beware of Imitations, we will prosecute all Infringements. 


THE FOX MACHINE CO., 325 North Front St., Grand Rapids, Mich, 


EMACHINE fee 


GS OGOMON  & ANNAGAT HVA 











THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP (CO., 


HOLYOKE, MASS. 





THOSE WHO BUY 


foreign brands of steel should not forget that while they have been perfecting their own tools we have 


not been standing still. 


Our Tool and Die Steel is second to none. 


CRESCENT STEEL CoO., 


64 & 66 SO. CLINTON ST., 
Chicago, Ils. 


136 FIRST AVENUE, 
Pit'sburgh, Pa. 


480 PEARL apnsey, 
New York, N. 





Saws, 
on trial. 





Improved Screw Cutting AT 
Foot and Power L HES 
Drill Presses, Shapers, Band, Circular and Scroll 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


CINCINNATI, O. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents, 


Lathes 








TOBIN 
BRONZE 


Send for Circular. 


Rods for ay and bolts. 
for pump 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


fensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Yacht shafting. Rolled sheets and plates 
inings and condenser tube sheets, &c. Spring wire. 


Sole Manufacturers, 


NEW YORK. 










Draw STROKE 


i For Pattern Makers 
und Wood 
workers, 


Manufactured by 


GRAND RAPIDS MACHINERY co., 
100-140 No. Front St., Grand Rapids, Mich. 


_ SEND SAMPLE, 


Ve make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & Front tt. Brooklyn. Office, No, 258 al N.Y. 





GEO. F. BLAKE MANF’G CO. 


7 dea VARIETY 
OF OF 


recurtom sa eonrew 


95 & 97 LIBERTY ST., 111 = 7 ST., 
NEW YORK. 


+a, sc ENGINES A SPECIALTY 
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HARLES pad Pui eee 
<= PANEL 
S ‘ANN’ ST. # NEw Yorx«: 


W. C. YOUNG & CO.,"iniis:..n3* 


Engine Lathes, Hand Lathes, 





FOOT POWER LATHES, SLIDE RESTS, ETC. 

















BEPTS MACHINE C0. 


HEAVY MACHINE TOOLS 


FROM 


New Designs and Patterns. | 
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Wanted—A machinist competent to make ordi- 
nary drawings, and take charge of a repair shop, 
where they do printing press and general repairs, 
employing six to ten hands. Shop located about 
forty miles from Baltimore. Address Printing 
Press, care AMERICAN MACHINIST. 


Wanted—A first-class foundry foreman in Atlan- 
ta, Ga.; a man who thoroughly understands man- 
agement of men, mixture of metals and general 
foundry work; first-class wages will be paid; none 
need apply who are not thoroughly competent in 
every respect, as their incompetency would be 
soon known, and would be a loss to them and our- 
selves. Address, with reference, Box 259, Atlan- 
ta, Ga 


Wanted—First- class machinist to take full charge 
of shop employing 25 men; must be well ug onTress 
and die work, and thoroughly understand the hand- 
ling of men and shop management; would prefer 
a young man who could take interest enough to 


identify himself financially with a good paying 
business. Address at once, giving full particu- 
lars as to experience, ability, wages, etc., Toledo 


Machine and ‘l'ool Works, Toledo, O. 


ter. 


AMERICAN 
J. MISCELLANEOUS WANTS + | 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Cheap 2d-hd lathes & planers. S M York, Clev’d,O. 

Koopman’s Scales for quick measurements. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co , Cleveland, Ohio. 

Light and fine machinery to order: Foot wag 
Catalogue for stamp. E. O. Chase, Newark, N. 

Turned and Highly Polished Iron and Steel Shaft- 
ing aspecialty. Merwin McKaig, Cumberland, Md 

Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

For Sale—Cheap, one 1%-inch Schlenker Bolt Cut- 
Address Capitol Mfg. Co., Chicago, Ill. 


| shapers of all sizes. 


For Sale—One gear molding machine 
Stilwell & Bierce Mfg. Co., Dayton, Ohio. 

Wanted—Estimates on small twist drill grinder. 
Hall, 853 Broadway, N. Y., or at Am. Inst. Fair. 

Engineers wanted to send their addresses and re 
ceive free a cent book, “Hints and Suggestions for 
Steam Users.”’ Lord & ©o., P. O. Box 1262, Phila., Pa. 


(new). 


Wanted—A drop hammer run hand, 400 pounds 
weight of hammer. Tne Fox Machine Co., Grand 
Rapids, Mich. 

For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886. IXe7 and 
1888. Price, $4 per year. Address J.C., care of 


| AMERICAN MACHINIST. 


Wanted—To buy second-hand lathes, planers and 
Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

Wanted—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 





EMERY GRINDING, POLISHING & BUF- 
FING MACHINES with MeQGrath’s Patent 
Yielding or Rigid Journal Bearings. 


Save 


over 


DO per cent 
any ol 
mochine 
market These 
Bearings keep 
wheels 
true and in 
ance, dispensing 
with the use of 
diamond = tool 
and chilled burt 
and saving the 






time, labor and 

cutting away of wheels oth >! Send for 
wise wasted in truing Have 

an Automatic Oil Feed, one tili Catalogue. 


ing lasting 6 months. Bearings 
ean be made yielding or 
rigid at will, 


McGRATH & COLLINS, 


MANUFACTURERS, 


COHOES,N. Y. 





NICHOLSON FILE COMPANY, 


PROVIDENCE, RK. I. 





woM CHOLSON FILP CD. 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 








A. 


184 Washington St., 
SEND FOR CIRCULAR. 


SMALL POWER OR RAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 





“© BERLIN IRON BRIDGE CO, 


Office and Works: 





East Berlin, Conn. 



































The above cut is taken direct from a photograph of an iron roof built by us for The Waterbury 


Electric Light Co., at Waterbury, Conn. 


The side walls are of brick and the roof is of 


iron, the floor being of asphalt, making one of the most complete and perfect 
electric light stations to be found anywhere in the United States. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


EDUCED PRICES OF 





m LECOUNT'S LIGHT STEEL DOG. 


| No. INCH. PRICE, No, INCH, PRIOR, | 
ee 54.....§ .85 8 er: 
ee 35 Small Set of 5 so 
tee, ee .50 ee. } 
oe i ae 60 10. ae a 150 | 
eS ee W7,) 11 coo 3... 1.70 
eee: ‘85 ‘4 1.90 
7 i Se 1.00 Fuil Set of 12—12.00 
GS. WW. witGCow wa. 


SOUTH NORWALK, CONN. 





Eoo0P 5 STEEL 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 





For T00LS, DRILLS, 
DIES, &C. 


All Kinds in Stock. 
Gold Medal, Paris, 1889, 


Chief American Office, 


91 JOHN ST.,NEW YORK 


SHEFFIELD, 
ENCLAND. 











Fitchburg Machine Works, 


Manufacturers of 


Mictal-working Mlachinery. 


OFFICE AND WORKS: 
13 to 21 Main Street, 
FITCHBURG, MASS. 


SEND FOR CATALOGUE E. 


Nos. 





A New and Splendid Companion to 
all the Metal Industries. 





Fully abreast of the latest inventions and discoveries, as 
well in the 
smallest and finest of metal work. 


TUST READY. 
Price, $2.50. 


Free of Postage to any address in the World. 


largest and coarsest as in the 


Metal Wei’ Hast-Bui 


RECEIPTS avo PROCESSES. 


Being a collection of Chemic Phannieal Formulas and Practi- 
cal Manipulations for the working of all the Metals and 
Alloys, including the Decoration and Beautifying of 
articles manufactured therefrom, as well as their pre- 
servation. Edited from various sources by William T, 
Brannt, editor of ‘The Techno-Chemical Receipt Book ” 
and “The Metallic Alloys.’ Illustrated by 68 engrav 
ings. One volume, over 500 pages, I2mo, elegantly 
bound in scarlet cloth, gilt, closely printed, containing 
a vast amount of valuable matter on all the Metals and 
Alloys, not to be found in any other book in the English 
language, 

te Price $2.50, free of postage to any address in the world 
tA circular of 24 pages, showing the full Table of Content» 
of this valuable book, will be sent free and free of postage t 
any one in any part of the world who will furnish us with his 
address 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 


} 810 Walnut St., Philadelphia, Pa., U.S. A. 





LZ SILT 


FFALO FALOQ 


ake 


ZA Leecher be: 


"FO 


SoA 





BUFFALO FORGE oO, "BUFFALO, IN. Y- 


U. 5. PATENT FOR SALE. 


SECTIONAL 
HOT 


Is entirely new, with no in- 
fringements. The most per- 
fect, economical and easiest 
managed Heater in the world. 
Is less complicated and can 
be manufactured cheaper than 
any other boiler now on the 
market. Fully covered. Will 


WATER 
sell cheap. For further par- 


B 0 | L E R es ticulars address 
MILLER BROS. & TOMS, 


Box 1148, MONTREAL, QUE., CANADA, 


FOR SALE —American and 

s British Patents 
of Key Centering Tool for setting 
the Woodruff Key Cutter. The tool 
can also be used on all cutters hav- 
ing flat sides. The Woodruff Key is 
being used hy leading machine tool 
builders in this country, and it ia es- 
timated that twenty million Keys 
per year will be required to supply 
the U.S. Address 


Freveric A. SEAVER, 
44 Grand St., Hartford, Conn, 


ATTRACTIVE 


MANUFACTURING SITES 


IN SOUTHERN ILLINOIS. 


Coal, 6to9 feet veins, underlies the entire sec- 
tion. Close to iron fields of Missouri and Tennes- 
see. Cheap water transportation by Mississippi 
and Ohio rivers and their tributaries. Water for 
all purposes. Finest hard and soft woods in un- 
limited quantities. Shipping facilities over 18 rail- 
road lines to all great trade centers and distribut- 
ing points. For particulars address 

SO. ILL. IMMIGRATION ASS’N., 
usdale, Sec’y, Metropolis, Hll., 
or W. HI. Mall, Asst. Sec’y, DuQuoin, Il. 


ANYTHINC 


in the line of Brass Goods to order or by contract 


BRA 


and Composition Castings of any weight or mixture 
desired. 

WILLIAMSON, 

BROOKLYN, N. Y. 





8 















w. S. 
36 TO 40 PENN ST., 








SAVE MONEY, 





BY BUYING YOUR 
STRAP JOINTS 


m™* COOKE & CO., 
22 CORTLANDT STREET, NEW YORE 


WRITE FOR PRICES, 
Mentioning American Machinist, 


FOR SALE CHEAP. 
ROCHESTER MANF’G C0, 


254 Mill St., Rochester, N. Y. 


TOOLS ann PATTERNS 














THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. Barker Manager, (Registered English 
Patent Agent, According to Act of 
Parliament.) 

*> 


252 Broadway, New York. 


151 Strand, London, Eng. 


American and European Patents obtained at equitable 
rates Specia Facilities Sale of Foreign Patents 
through our London House 4 good invention is worth 
as much tn Great Britain as in the lt S Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi 
ness. Send tor Circular. 


for 





“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 


eed ae 
LATHE 

















Scroll Saws, H Catalogue 
Circular ‘ree 
Saws, Lathes of all our 
Mortisers. Machinery. 





Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WoRtTHINGTON 
f $88 LIBERTY STREET 
NEW YORK 
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We beg to announce to our patrons through your columns that our orders during the Summer 
have far exceeded our expectations and capacity. We have just increased our Turning Department 
seventy-five per cent.—have made large additions to our Factory, and hope to be able now to fill all 
orders promptly. 


CLEVELAND TWIST DRILL CO., 
Established in 1874. 
Corner Lake & Kirtland Sts., Cleveland,O0. 101 Chambers St.,New York. 85 Queen Victoria St., London, Eng, 


7 S FOR TAPS, DIES, PUNCHES, CHISELS, 
ay Pek S DRILLS, LATHE TOOLS, &c. 





ESTABLISHED 1859. 


HOWE, BROWN & CO., L’'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO. 


WRIGHT'S FRIGTION —CHAPER, 


= Power is transmitted 
a by a hardened Steel 

ft Worm engaging in a 
bronze wheel, Adjust- 
able table for per 
. work, Feed adjustable 
while running. Illus- 
trated in AMERICAN 
MAcuHINIST, May 22d, 
1890. Send for Circular. 


5 0D, Wright & Sons 


a Mfrs., 
392 SMITH STREET, BROOKLYN, N. Y. 











Castings for High Speed Steam Engine, 


CYLINDER, 4 in. x 4 1-4 in. 
T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 


833 E. 56th St., N. VY. City. 


Sets of Castings for Engine illustrated above, with Cast- 
steel Shaft, Connecting Hod eed Rock Shaft and Brass Bear- 
ings, boxed and eect on receipt of .00. Three sheets 
blue prints of working drawings, extra. 











SEND FOR CATALOQUE. 


RCESTER MACHINE SCREW CO. 


AAAAAAAAAAAAAA 


UNIVERSAL #PLAIN 


+ MILLINGMACHINES 














WORCESTER. ME as CRONE AALS 
ey eel AME AOA (|. THE CINCINNATI MILLING MACH C® 
Machine Screws, Studs, ete. a AE Att A LT LON 








FOR 
SUBSTANTIAL, WELL MADE, 
LOW PRICED, PATENTED, 


20 INCH DRILLS, 


With latest improvements, Lever, Com 
bination or Wheel Feed, address 


Sibley & Ware, 


SMOOTH 
INSIDE & OUT, 

















PARK incrsi 2 
2 EMPARK MFG. CO., 


Avomorom 2 pen Pow, 


Street, | i THE PITTSBURGH REDUCTION COMPANY, 
Boston, 95 Fifth Avenue, Pittsburgh, Pa., U. S. A., 







TO THE BOILE 


ey offer commercially pure aluminum at the 
.) 
eauael Mass. following rates at Pittsburgh, Pa.: 
THE most reliable under va. ying steam pressure of an y : 
injector known. Will work from 15 pounds to 180 conte Lots of 1,000 Ibe. and over.......92.00 9 ® 
without any adjustment. Theonly Automatie Injector Lots of 500 lbs. and over..... - 2.25 BD 
that will thoroughly drain itself when shut off, thus pre- Lots of 100lbs. and over....... 2.50 # b 


venting freezing. Zvery Machine Guarantee 


INJECTORS AND JET APPARATUS. 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 








process. 
Prices on sheets, wire, tubes or castings, 
given upon application. 













DROP FORCINC. 


SPEIRS & MOORE, 





THE ‘‘FOWLER’’ SPEED INDICATOR. 
Counts to 5000. Price, $2.00 


CHANDLER & FARQUHAR, 
\ 177 Washington St., Boston. 
Send for Catalogue. 


WORCESTER, MASS. 












THE 


KEYSTONE 
HANDLE. 
© + 


anent and 
reliable method of 
attaching Hammers and all Edge Tools to 
Handles. Address, 


E. H. BROOKS, LEBANON, PA. 


PAT’D JUNE 4U' "9" 








Machinists’ Fine Tools 


STANDARD TOOL CO., ATHOL. MASS. | 




















= meee) SEND FOR NW caATALoGuI 
Re eee SIO TOR NW CATALOG 
=|2) ‘o NEW > =» —_ eee = 
m 2 © STANDARD ace , 
2 2 2 STANDARD AeexoEe p= [JNIFORM PEED! 
D Bazin - 

_ ° =o"g 

\\ : I cee. pall 






i LACKAWANNA 
ay GREASE CUP 


i Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR AND COST 


OF COTTON-WASTE, PREV ENTS The most irregular speed made perfectl if d 
e perfectly uniform an - 
DRIPPING AND SPATTERING. ular. A change of over 30 per cent. can be obtained while 
A POSITIVE FORCE FEED withthe | machine isin motion. Essential in all factories and mills 
most PERFECT REGULATION and | and for driving dynamos. Makes power from water wheels, 
GREATEST CONVENIENCE in opera- | Slow speed engines and electric motors absolutely regular and 


tion yet attained in any device tor the relia ple. 
lubrication of machinery. jorks 
equally well in every possible position. Apply for information to 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


T. M. FOOTE REGULATOR CO., 


271 Franklin S8t., Boston, Mass, 














HALL DUPLEX STEAM PUMPS. 
. 


Send for 1890 Catalogue. 


HALL STEAM PUMP CO., 


Works: PITTSBURCH. 
CHICAGO. ST. LOUIS. 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO,, 


BUFFALO, N. Y.- 





Boiler and 
Pump Combined. 











-—_~ \\ GOMPLETE STEAM PUMP 
™\ 10 SIZES rom $710 $75 | 


\ slur A =| WATER SUPPLY TANKS, 


Naa 
\ Ne 
XX PRICES 4x05 
~Oote Makers» ~ SB Scaprive 


was, Som, me 


Cheapest and Best Automatic Steam Vacuum 
Pump. Handling DIRTY and GRITTY 

LIQUIDS without Wear, Oil or Care, 

Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call 
for Circulars, Joun Mastin & Son, SoLe 


Manur’ Rs, 165-167 1st 8t., Jersey City, N, J. 








WRITE FOR 


€INCINNATL OSS Rs 











; ADAMS 
Automatic Bolt-Threading & NutTapping Machine, 
Made in all Sizes to Cut from 1-4” to 6”, 
The simplest and most durable machine in exist- 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 


list to ; 
Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 
CYLINDER SICHT 


PATENT QILERS, °‘reeo curs. 


, Government Regulation 
MPOP SAFETY VALVES 


For Stationary, Marine and Locomotive Boilers. 


7 J. E. LONERGAN & CO., S™**8-faunvers ano 


211 Race Street, Philadelphia, Pa. 
1888 GATALOCUE FREE ON APPLICATION. 


Order now before our stock | “MODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. Ga. Ae MEYER. 


This valuable series of 106 articles 


By J. G. A. MEYER. Ameriein Wachiaist 
This valuabl ri f 

meladods copies ‘of the merican ac Ins ’ having been concluded, copies of the 
American Machinist containing 


bering. been conclude copies ss She 

m 

Foy will be sent by = 4 Pans | 96 FU LTON ST., them will be sent by mail to any address 
in the U. S., Canada or Mexico, for $4.65, in the U. 8., Canada or Mexico, for i 
or single copies, 5 cts, each, postpai NEW YORK. or single copies, 5 cts. each, postpaid. 








_ 








“PRACTICAL 
DRAWING.” 








ADDRESS ;: 




















EMPLOYERS 
oy LIABILITY < 
aa ASSURANCE FSO 

( ones i) 


= 












Deposited in the U. 8. $700,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employees on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


7l KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central St. 
1 New YorK: Kirby & Dwight, 51 Cedar St. 


Cut Theoretically Correct. PHILADELPHIA : Tattnall Paulding, Jobn G, Hoover, 
F rti l d ti t 1 to 416 and 420 Walnut St. 
or particulars and estimates apply Cuicaao: Geo. A. Gilbert, 226 and 228 La Salle St. 
HUGO BILGRAM, |8r. Louis: F. D. Hirschberg Bro., 120 N. Third St. 
MACHINIST, AGENTS IN ALL THE PRINCIPAL CITIES. 
Successor to 
BREHMER BROS., 
440N. 12thSt., Philadelphia, Pa. 


















ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 

















i ¢ 
RG 
Mabe s 
~ Z 34 & 
e 
McFADDEN CoO., Sue 2 
785 MARKET ST., PHILADELPHIA. Maca: 
American Standard Gauge & Tool Works, ma oy Ss 
WILMINGTON, DEL. ~frose 
Makersof Implements for he =; oa a 
Standard Measurements. a) ) = “ © 
Over § CAs 8 
43,900 : S = 
in fa ot LAS +>) ez: | ™ 
Use. Flat Bar Gauge , ar = 
Crescent Gauge. JAS. A, TAYLOR & CO. mM aS 





si aa nc SO 
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Boilers for carrying 150lbs. Pressure 


WITH LEAST POSSIBLE DANGER 
sendtiienia anaemia tal AND HIGHEST ATTAINABLE ECONOMY 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, ILL. ATLANTA, GA. 
6 So. Canal Street. 9 No. Pryor Street. 


NEW YORK, N. Y. 
41 Dey Street. 


This a of Feed Water Heater is the Best 


MINNEAPOLIS, MINN. 
421 Guaranty Bidg. 


Hydrostatic Machinery 














4 PRESSES, 
PUMPS, 
[ i W PUNCHES, 
is the simplest ACCUMULATORS, 
HEATER aaa 
on the System. 
Has Straight Tubes saa 





&Cey &c. 


Watson & STILLMAN. 
204, 206, 208 and 210 EAST 434 ST., 
NEW YORK. 


THEPECK pers at © cH ale) 
DROP FRESE CK. KMEeGs 


PE RCONN, 
HAY | Ee ORGINGS 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and Feed 
Water Heaters to 


Bridgeport Boiler Works 

Bridgeport, Conn. 

POND ENCINEERINC CO., ACENTS, 
8T. LOUIS, CHICAGO, EANSAS CITY, OMAHA, 








MINER®. 


SUCCESS? 


_NEW 






























firouar. 


Sb. Loyayi is), Kon 
The HOPPES Live-Steam Feed-Water Pursten, 


Guaranteed to Prevent Scale in Boilers. 


‘A Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 





WESTCOTT CHUCK CO,, et i 


MANUFACTURERS OF Geared Combination Chucks. 








Both 8 and 4 Jaw. << > 
Jaws Reversible. ae 
Diameter. Capacity. | 4 ae 
LATHE and DRILL) 3: "es. 
10 “ 10 Vd 
18 “ 18 “ 
U C aS a is” “ rH “ 
of mS | 
SEND FOR ILLUSTRATED CATALOGUE. | 4 “ ar | 





O’BRIEN’S PATENT 


“THE HORTO ” 
BOILER HEAD FLANGING MACHINE, Sao mane 


— the tests and been the §TANDARD for FORTY 





Over THREE HUNDRED sizes ond styles of Chucks, made and 
kept in stock, 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U. S. A. 


JACOB CLARK, Mtr., Germantown, Philadelphia, Pa. SEND FOR ILLUSTRATED PRICK LIST, 
PATENT 4 JAW LATHE CHUCK 


+ T4H/S CAN BE USED AS A UNIVERSAL /NOEPENDENT OR ECCENTR/C 
{ < CHUCK WTH BETTER SAT/ISFACT/ON THAN MANY a” 
OF THE COMBINATION CHL CAS a 
S VOW 1M THE ialatat 2 ne 
EB TO ANUFAC TURE, NEW DESCRIP orive 
|CATA merken eis 


oS it ae Ne(GSHMAN G@KE OF Ga UCKS 


IVE HARTFORD. CONN. 


Soothe yeeny al: INDEPENDENT CHUCKS. 


Dup 
46 (See Am. MAcuHINIST, Nov. 5, 1887.) 


Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 








. 





_5 








% Before buying Chucks of this class, write us for 
— sulars of our latest improvements. Different 
a rom other makes, and we claim several points of 


superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO. 


No. 5 OAK ST., NEW LONDON, CONN. 
§. A. SMITH, 23S. Canal St., Chicago, Weatern Agt, 


THOS. H.DALLETT & 60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA, 
Portable Drills, 

Hand Drills, 


& 
sy 
3 
wv. 
= = 
bs 
4 
4 


ct 














Vance Lightning Flue Cutter 


For removing Flues from Locomotive and 8tatio: Boilers. 
One man can cut five hundred (one end)in aday. In use in the 
leading Shops of the country. Combi 
for removing 2 in., 214 in, 2 1-2 in. and 3 in. flues, $50. Sent 
on approval Railroad So's. Liberal Discounts to the Trade. 


’ VANCE TUBE GUTTER CO., Geneva. N. Y. 





get - —— 

HOPPES MANUFACTURING CO., "Ragen Sine 
Send for Catalogue D. SPRINGFIELD, OHIO. __ FOR PRICES / 

—_—THE— SAWYERS SAY OP SAWS FILED ON ROGERS’ 


Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 


SAW FILER AND GUMMER, THAT OF ALL THE 





S$ THEY EVER THEY NEVER 


666-66 











Drop a postal card in the slot and get a Catalogue. 


C. ROCERS & CO. 
SAMUEL BUFFALO, N.Y. 


# SMITHESILK 








Steel Balls from * inch to 23 inch for Anti-Friction Bearings a Specialty. 


SEND FOR CATALOGUE. 


TREASURER: -, OF PF 


60 CONGRESS: ST: 
“erat 






a . pear 
CLO.F SIMONDS: PRESIDENT. , 
CHAUNCEY SMITH: 
LOWARO SAWYER, TREASURER: 

VOHN J, GRANT, SUPERINTENDENT: 


VICE y 







by the JIMOND patent process. 


LHTCHBURG MASS. USA 


PLANERS, 
SHAPERS, 


RADIAL DRILLS 


A SPECIALTY. 

Sth and Lock Sts., 
CINCINNATI, OHIO, 

Send for Descriptive Cir- 
cular and Price List. 








at 
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Fy 1\, AG 
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CURTIS whines STEAM TRAP. 


For returning steam, 
condensed under pres- 
sure, automatic salle in- 
to the boiler, under 
high or low pressure. 


Manufactured by 


CURTIS REGULATOR C0., 
Boston, Mass. 


General Agencies: 
109 Liberty St., N. Y. 
66 N. 4th St., Phila., Pa. 


2G 





JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 


Th cnt Boiler & Tank Feed-Pums 


BENJ. F. KELLEY & SON, 
91 Liberty Street, 


NEW YORK. 


It is a fact established 
beyond all dispute that 
the most economical of 
all methods of supply- 
ing steam boilers with 
feed water is by the use 
of a pump driven by a 
belt. The Economic 
Pump is geared five to 
one. Itis compact and 
systematic in design, 
and all parts are ar- 
ranged for durability. 









Pencils, Graphite edeane, Graphite Perfect Lubri- 
cator, Belt Dressing. Crucibles, Plumbago facing, 
Smoke- Stack Paint, etc. 

Send for Illustrated Catalorue containing more information 


concerning Graphite and its uses than is in print elsewhere 
in any language. 





108 6th Ave., Chicago, Ill. 

210 8. 3d St., Minneapolis, Minn, 
_ 707 Market St, St. Louis, Ms, 

Send for Circular No. I7- 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, | 
PROVIDENCE, R. I. 











TOGGLE-JOINT DRAWING PRESSES. POWER SPRUE CUTTERS. ROTARY AND SQUARE SHEARS, 


| POWER PRESSES & DROP HAMMERS 


FOR ALL KINDS OF SHEET AND BAR METAL. 
DESIGNED AND BUILT BY 


THE STILES & PARKER PREss Co., 


MIDDLETOWN, CONN. 203-207 CENTRE ST., N. ¥. 
SPECIAL MACHINERY, DIES, TOOLS, ETC., ETC., NADE TO ORDER. 


‘ST00L NOLLNG 


EABSSING PRESSES. 
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IRON PLANERS ~ BEAUDRY’ | 
From 16” to 36” wide by NEW POWER 






aby length. : 
HC, PEASE & C0, og Bera vel 
Worcester, Mass, —— 
Mass BEAUDRY & C0. 


Sole Manufacturers, 


Also Manufacturers oi 
Hard Coal 
Heating 
Forges. 
Room 4, Mason B’dg. 
BOSTON, MASS. 








yo KILBY S8T., 


THE MOORE 


These Hack Saws will cut Iron and Steel be 
yond ail expectation. & WHITE C0., 
Iron working mechanics everywhere must and 


willuse them. They do the work of files at onc- | Philadelphia, Pa. 
tenth the cost, and in one-tenth the time. One 


Patent Nickel-plated Steel frame, and one dozen tat 

8 inch Blades, sent by mail, prepaid, on receipt ric On 

of $1.50. Hardware dealers will furnish them at 

at the same price. Allsaws marked with a star, Hl { h 
Pulleys, 











and bearing our name are fully warranted. 
MILLERS FALLS CO., 
O03 Reade Street, New York 


STEVENS PATENT 
WING FIRM JOINT CALIPERS 


With wine. and Bet we rew. 
D 











NSIDE. No. 56 D, Cut-off 
Price List. Sent by mali, postpaid. 

8 inch, $1.00 | 4 inch, $1.50 | Is inch, #2. 10 
1 * 1.10 1.75 | 20 2.50 . 
:.” 1.25 All highly polished, 

Ideal and Leader Spring Calipers and 0 | 
Dividers, Depth Gauges, and Fine Ma- 5 
chinists’ Tools 

CH Illustrated Catalogue free to all. 
J. STEVENS ARMS & TOOL CoO., C 
P.O. Box 231, Chicopee Falls, Mass. 








Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG, PA. 


W 
beta 


2 
ivi! iid 


Hf 


York val 


iste 
ae aw a 


Ide Auto. Engines. Sestetibi and Traction 
Engines. Steam Koad Rollers, Boilers of all 
descriptions. 

New York Office, FLeminc & KIMBALL, 17 Dey St. 

New Engiand Office, Jonn Post, Jr. & Co., 7 
Kilby St., Boston. 

Baltimore Office, THomas K. Carry & Bro., 88 
Light St., B saltimore. 


WM. BERKEFELD'S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. de-m 
The best non-conducting material known for a\ie ark 

Steam Pipes and Boilers. Can be easil 
removed and re Te atedly reapplied. A 
ITS PLASTIC Thy URE A SpReS AN ABSO- 
TIGHT JO} Ww 
Requires less thickness than any other + 
covering, and is therefore the CHEAPEST. 


FOSSIL MEAL CO , 2 Cedar Street, N.Y. 
A. GIESE, Proprietor. 


i 


i 


iis 
feu 















C. 








TRUMP CHUCK, 
The CHEAPEST and BEST. 


WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 





0 to 








Made in 3 Sizes, viz: No. 1. nee Oto ag” 


+ 3 * Oto Wilmington, Delaware, U. S. A. 


AMERICAN GAS FURNACE CO.. 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical opera- 
tion requiring high, even and controllable temper- 
ature. 


No. 80 Nassau Street, New York. 
FINE TAPS, DIES, REAMERS, ETC. 














PALL LLL TTR aaa 
\ 


LIGHTNING AND GREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 
JAS. HUNTER & SON, 
North Adams, Mass. 
worsemaurcuns! PH OSPHOR-BRONZE 


REG TRADE MARKS INGOTS, CASTINGS & MANUFACTURES. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


aay 512 ARCH ST. PHILADELPHIA PaA.U.S.A. 
Cy Y 


| ORIGINAL MANUFACTURERS OF PHOSPHOR- 
be capho 2 Gb wngze 














| BRONZE IN THE UNITED STATES jaNT OME ORY ANE 98s) 
O-F THE U.S PATENTS. 








ABT 4 TO ITSELF. 


Hs es. 


J corrin ateicuton 2 svRACUSE.N.Y x 


Flic ilitilitilitititil bie 
rs $ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


GUIDE 
PULLEYS 











A new Counte rshaft self-oiling for six ate with 
self-oiling loose pulleys, new and perfect friction | jj 
clutch. Please send for circulars. 





FOR 
THE STATES MACHINE CO. LIGHT 
R. R. Place & Commerce St., Newark, N. J, BELTS. 





JOHN ROYLE & SONS, PATERSON, WN. J. 


ARTHUR R. KING, sanuracturer 
Steel Rorew Punches, Tube Expanders, Packer re chet Drill, Tube Cutters 


TUBE BRUSHES, 


ETC. 
WRITE FOR PRICE LIST. 
ERIE, lith & I2th STREETS, JERSEY CITY, N. J. 





























Improved 15” Crank Shaper. 





64 CORTLANDT STREET, 


THE C, 


IMPROV ED 


0 AU INGH CRANK SHAPERS. 


ta~Stroke can be changed while Machine is running. 
t2~Stroke is positive and will plane to a line. 
t2~°Table can be removed and work bolted to saddle. 
ta Each Machine furnished with Swivel Indexed Vise. 
ta" Detachable Tables. | 

("We manufacture also 20, 26 and 32 inch Triple 


Geared Shapers. 


t2°Write for prices. 
t27’-Complete Machine Shop Equipments a specialty. 


The Lodge & Davis Machine Tool Co., 


WORKS, 
CINCINNATI, OHIO. 
EASTERN HOUSE: WESTERN HOUSE: 


NEW YORK. CHICAGO. 


NEW ENCLAND ACENTS, 
& F. MACHINE TOOL CO., Boston, Mass. 


HERBERT & HUBBARD, Coventry, England, 











mrsatern wens 








68 & 70 S. CANAL STREET, 


SOLE ACENTS FOR GREAT BRITAIN, 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills 
and Milling Machines. Agents, MANNING, MAXWELL 
MOORE, 111 LIBERTY STREET, NEW YORK. 





FLATHER ENGINE LATHES 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in rr 
la 
nN t 









Tron Working Machinery. 


IMPROVED PATENT IRON at 
PLANERS A 


SPECIALTY. 
152 
Union St,, : 
WORCESTER, gf 

MASS, 





=. , UNIVERSAL RADIAL“ 
val) _¢ RADIAL DRILLING MACHINE 


= i=: THREE DESIGNS. SIX SIZES 


ay = 


Js "_EMBODY ALL DESIRABLE FEATURES 


as om 


Beg 28 UPWARD 








BORING AND TURNING MILLS, 
4, 5 and 6 Ft. SWING. 


H. BICKF ORD, 


LAKE VILLACE Nn. 





PRENTICE BROS, 


Manufacturers of 


Lathes & Upright Drills, 
Lathes from 10 in. to ff 
Soin. oumne- Largest Va. 
riety of Drills manufac- 
tured in the world. 


Worcester, Mass. 









Lathes, 
Planers, 
Drills, 
Slotters, 


waeeSt—=éiE cj 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 








JUST OUT. 
OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery. 


MANY NEW FEATURES. 


JONES & LAMSON MACHINE CO., 
SPRINGFIELD, VERMONT. 
SEND FOR IT. 





SEND FOR CIRCULAR. 


D, SAUNDERS SON}, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


a” — Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





Engine Lathes, 
Metal Planers, 
Upright Drills, 


HILL, CLARKE & CO. 


156 Oliver Street, Boston, 


Mass. 


Pattern Makers’ 
Lathes, 
Pattern Makers’ 





Shapers, 
Milling 
Machines, 
Screw Machines 
Gear Cutting 


Machines, 





Boring Mills, 
Chucking Lathes, 





Saw Tables, 
Jig Saws, 
Buzz Planers. 
Steam Hammers, 
Helve Hammers,, 
Bolt Cutters, 

Bolt Headers, 
Nut Tappers. 








Machinery and Machine Supplies, 


For MACHINE, PATTERN AND BLACKSMITH SHOPS. 





THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
vot 300,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


32 River Street, NEW HAVEN, CONN 








(HEAPEST 





STYLE. = 


H. B, BROWN & CO, 


EAST HAMPTON, CT, 





ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines = Be og address the 





TUS. Ww. GOODYEAR, ‘Waterbury Ct. 





NEW JAW No.2“ 
al 

2 year will make o$ 
this Cutler last until you 


forget when you bought it, 
as the body never wears out. 





Warranted to Cut Straight. 


THE "“EUREK 
IS THE BEST AND CHEAPEST MADE. 
No. 1 Cuts %tor inch ripe 


A” PIPE CUTTER 


rey o: 00) Nos. 1 and 3 will 
a ae “pl cut all poe from % 
re s to 3 inch 


Ito2 ‘ 


Any Jobber can furnish this tool - you at these prices, 





PANCOAST & MAULE, 


243 and 245 South Third Street, Philadelphia. 





CURTIS & CURTIS, 
66 Garden St., Bridgeport, (t., U.S. A. 
MANUFACTURERS OF 
The Forbes Pat. Die Stock, 
IMPROVED AND PERFECTED. 
Pipe Oatiing and Threading 
Machine, ete. 
A portab’ lec utting and threading 
machine with which one man can 


with ease thread pipe up to six inch 
diam. No vise is required. 
SEND FOR ILLUSTRATED CATALOGUE. 


m Katchet Drills, Ratchet Die Stocks and 
Malleab le Iron Pipe Vises. 








Suis CARY & MOEN CO. 





EEL WIRE OF Sy DESCRIELION . 





— err 


Ta tataluis atalailadshasululliuladatu I 











LS. STARRETT. 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 























ts rR te 
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uluiud 















P, BLAISDELL & CO. " 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWICT DRILL GAUGE. 


- WYKE & CO., 
ine Machinists’ Tools, —E. Boston, Mass. —Send for Circular, 


—Novelty Patent Hand Drill— 


Anew, ingenious and handy tool for 
drillin small holes, running at any speed 
desired. Operator can handle the work 
with one hand, and the drill with the 
other. 


TINIUS OLSEN & CO. 
Mfrs, Testing & Hydraulic Mach'y, 
Twelfth and Buttonwood Streets 
PHILADELPHIA, PA. 


BOYNTON & PLUMMER, 


WORCESTER, MASS, 
Manufacturers of 


” Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 


THE NORTON DRILLS. 


Rrchey) FOR LIGHT, SENSITIVE 
AND RAPID DRILLING. 


1, 2, 3, 4 or more Spindles, Sensi- 
tive or Automatic Feed, 

To drill from 0 to 1-2 inch holes. 

The Latest and Best; most con- 
venient, se mattive and durable Drill 
on the mark 

Have Balanced Spindles and Bal- 
“Nrrite for peices and descripts 

e for prices an ption, 

or for Special M Machinery. 


NORTON & JONES, 


MachineTool Works, 
PLAINVILLE, CONN. 


FORMERLY 
W.P. NORTON, BRISTOL, CONN. 


BIAS PATENT UPRIGHT DRILLS. 


20 to 42 inch swing, with both worm 

and lever feed, self-feed and back- 

geared 

Barnes’ Patent Friction Driver. 
Sensitive Diill. Single and 
Multiple Spindle. 


Barnes’ Patent Engine Lathe. 
15 inch swing, 6 foot or 8 foot bed. 


They have advantages not found in 
other machines in this line. It will 
pay parties desiring to purch: “a or 

now more > abc »ut these machines to 
send for full description and prices ot 


W. F. & JOHN BARNES C0., 


RocKrForp IL. 






















at 














Address No, 1996 Ruby St, 








lowes 
al 
=> ow TEL&ESS 
4 r Bi a NEW vou" CO, i 
FACTORY, HOBOKEN, N. J. 


Manufacturers of 


Drawing Materials, Etc., 


Superior Swiss Drawing Saiee 
ments, Extra and Best Quality, 
German Drawing Instruments, 








a 





Paragon, Duplex, Universal. Anvil Drawing, Helios, Blue Process 
Papers, Scales, Triangies, T-S¢ quares, Drawing Boards, Standandi 
Profile and Cross-section Papers, 


Catalogue to professional people on application... 


GAGE “gil WORKS, 


aie” tae 





FOX & TURRET 
4 LATHES 
A SPECIALTY. 


\) WATERFORD, 
N. ¥. 


WILLIAM BARKER & C€0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST, 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars abd Prices. 


FOR IMMEDIATE DELIVERY. 


Plain & Universal Milling: Machines 


(Nf Modern Desion and Superior Workwapship, 
It will pay intending purchasers to investigate the 
merits of these machines, 


WRITE FOR CIRCULARS AND PRICES, 


KEMPSMITH MACHINE TOOL CO., 
881 ROBINSON AVENUE, 
WILWAUKEE, WIS. 


PUMP 


Pressure Regulaters. 


This Regulator is the 
standard used by all the 
“4 large pump manufactur- 
ers; applicable to fire 
sprinkler systems, to 
water-works and other 
pumping machinery, 


MASON REGULATOR CO., 
























BOSTON, 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOZ. 





Hamilton 


OHIO. 


Tat LMG & ALLSTATE Co. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate 
puitiple, elt and Steam: 

Driven 


& Punches and Shears, 


OVER 300 SIZES. 
ALSO 


Power Cushioned Hammer, 
Send for New Catalogue, 


OPEN SIDE TRON PLANERS FOR [NMEDIATE DELIVERY. 


One 380 in. x25 in.x6 ft. 

One 30 in.x25 in.x6 ft. with Extra Side Head. 
Two 30 in.x25 in.x8 ft. 

One 36 in. x30 in. x8 ft. 

One 48 in.x48 in.x14 ft. with Extra Side Head. 
One 48 i1n.x48 in.x16 ft. with Extra Side Head. 


THE DETRICK & HARVEY MACHINE Co., 

















BALTIMORE, MD. 
ACME | MACHINERY CO. 
VELAND, 0 








"Tkiielasacdees a 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL, ~~~ ———— 







PAT. DEC. & 1982. 
T. DEC. 4, 188 
FAT: AUG. 25, 1885. 
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WEAVER, &¢ CRANK VELONERS , 
PORT GES. 
© BENDERS Be SHAINKERS. 


BLACKSMITH DRILLS. 
LANCASTE j ER. ba. USA = 











NICHOLSON & WATERMAN M’F'C CoO., 


PROVIDENCE, R. I. 

















LATHES. BOLT & NUT 
—_—_— MACHINERY 
CUTTING-OFF AES 
MACHINES, BROACHING 
TRAVERSE MACHINES, 
DRILLS, FACING 
TRAVERSE MACHINES, 
BORING BOLT LATHES, 
MACHINES, STAY BOLT 
SPECIALS, THREADERS, 
a&e,, &e, &e., &C, 




















IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
44 in. to smallest size. 
Price, $7.00 each. 

No. 2 cuts sizes from 4 
in. to smallest size. Price, 
$12.00 each. Send $1.00 
for 550-page illustrated 
catalogue of fine tools 
and supplies. No cherge 
made when $10.00 worth 
of goods are ordered, 


DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


Cc. S. WOOLMAN, 


116 Fulton Street, 
NEW YORK. 


Almond Drill Chuck, 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN, N. Y. 


BaRNARD’s SEPARATOR 


ti nd Removing Entrained 
wer Sonera trem Live ‘Steam; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam, 
SPECIAL DESIGNS FOR SURFACE CONDENSERS. 








ie 
TT ert TnI ne 
FRASSE & CO.., 
92 Park Row, New York. 


J.A. FAY & CO. ca'ts% 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning. Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 

















Band, Scroll and Cireutar Sows Be. 
sawing Machines, Spoke anc ee Hy 
Machinery, bhafting. Pulle ys, ete SEND FoR CIRCULAR AND PRICES. 
All of the highest standard of exce 
i lence CEO. A. BARNARD, 
PW. H. DOANE, Pres, D, LLYON,Se'y 114 CORTLANDT 8T., NEW YORK. 














BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Worl.s, Etc., Etc. 


THE HILLES & JONES CO., WILMINGTON, DEL., 


MANUFACTURERS OF 


Pt AC 4 i N E Pete L "ie Boiler Makers, Bridge Builders, Ship Builders, Rall- 


road Shops, Locomotive and Car Builders, etc. 


—_— 





Improved 
Boiler Plate 
Planer. 


Hight Sizes. 





& 8’x20’ length 
: of cut. 


THE “AERATED FUEL COMPANY, 


ain Street, SPRINCFIELD, MASS. J. H. BULLARD, Mana 


FORGING “AND WELDING BY PETROLEUM AIR BLAST. 


L OIL BELOW BURNERS! NO SMOKE, DIRT. OR ASHES! 
Re m.. by WiLCIAM POKER’ SON & CO., 


aA tle mal pt oe catia et Aan a 
deg Bong Beng BE Eg Be Bid? + Seat 
riot Toy Re Se Seo ce tbe Secs 





170 Lake St,, Chica . S$. COLLINS, Sept. 29, 1885 

Temple Court, 7 Beekman Street, Rooms 814-816, New York. CHILON 10 ONES, Ganan- July 8, 1887 
oque, Can. G. M. SMITH, Los Angeles, Cal. C.S $. BARR OWS, 46 Wade Building, Cieveland, fet » 1889 
uly 23, 1889 


Ohio. “oo and Indiana. GILBERT & BARKER MFG. co., penerss 4 ents forthe United 


States. Springfield Bae York and Boston. THOMAS, SHEPARD & SEARI™G, Arapahoe 
Bul en, onves. 


will ropinee In Stock or Mutual Companies any Insurance canceled on account 
of _- Along this System, when installed according to our plans. : 





THE RITTENHOUSE PATENT _— CUIDE AND SPACING TABLE. 
FOR THE USE OF BOILER MAKFRS 


Or other Structural Iron Workers. 
“ Designed for either straight or 
curved work. 


Prices and descriptive circular 
sent upon application. 


C. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 
























PUNCHING SHEARING ae 
BOILER MAR CRO ROLLS. >: 




















WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 


Bolt and Nat | Machinery,|,, 223" 


RIDERS 
“Victor” Lathe 

SECOND-HAND TOOLS 
For Sale Cheap. 





and Planer Tool, 








Cutters made direct from bar of 
Round Steel. No fitting required. Send eauare o¢ 


FRANK L. B. RIDER, South Newmarket, N, H. 


KEY SEATERS 


PORTABLE 


1’ Acme Bolt Cutter, old style frame. 

No. 44% Schlenkler Bolt Cutter (old style), cuts to 134” 
No. 5 Schlenkler Bolt Cutter (new style), cuts to 2’ 
Double Schlenkler Bolt Cutter (new style),cuts to7¢” 
Double Lewis, Oliver & Phillips Bolt Cutter, cuts 





to 1%” AND 
National Double Rapid Bolt Cutter (old style frame). STATIONARY. 
8-Spindle Belt Nut Tapper. RACK-CUTTING 
6-ft. Compound Shaper (double tables). AND 
12'' Crank Planer. KEY-MAKING 
ATTACHMENTS. 


Durfee & Doe Key Seating Machine. 


The NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 
SIMPSON’S CENTRIFUGAL SEPARATOR, 


For Supplying Clean and Dry Steam to Engines, Dry Houses, etc, 
Simpson's Centrifugal 
Separator and Trap. 


For § Suppizing, Clean and Dry 
Steam ngines, Dry 
iouses, etc. 

Place Separator as close to 
engine as possible, the steam 
taking a spiral course between 
the threads causes the water 
to be thrown by centrifugal 
force against the outer walls, 
while the dry steam goes 
through the small holes to cen- 





Giant Key-Heater Co, 


EAST SAGINAW, MICH. 


THE STRATTON 
SEPARATOR 


DELIVERS 


Dry STEAM 


To your engine or for any other 
purpose, no matter HOW LONG 
YOUR STEAM PIPE, or how 





ij ro moms 
—- 


ter of pipe. Steam can enter . ; q 
at Aor top. as convenience may much your BOILER MAY 
require ; also used in conveying PRIME. Anabsolute safeguard. 
steam long distances, for Steam A source of economy. 

Hammers and Dry Houses, 

Water Gas Generators, and for — THE — 


all purposes where Dry Steam 
is necessary. 
KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T. ARTHOR, Selling Agent, 18 Cortlandt St., N. Y. 





Stratton Separator Co, 


32 Cortlandt St., NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


in Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
=. in Steam Consumption and superior regulation guar- 
- ae anteed. Self-contained Automatic Cut-off Engines 12 

mw = to 100H. P. for Driving Dynamo Machines @ specialty. 

A Illustrated Circulars, with various data as to practical 

== EZ” Steam Engine Ccnstruction and performance, free by 
<a 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio, 
SALES IGENTS: W. [3 SIMPSON, 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash‘ngton St., Chicago, Ill, 
18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, Minn, 
KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for Now Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


BLESSINGS PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under special circumstances, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so con rolling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to be returned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toaminimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO, Albany, WN. Y. 


“OTTO” GAS ENGINE WORKS.) 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., Branch Office, 151 Monroe St., 
PHILADELPHIA. CHICAGO, 


OVER 35,000 ENGINES IN USE. 























GUARANTEED a. Coat. Las: 35 ion ANY PO nd > — 


a ASOLINE 0 


For Threshing Machines, Hay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, «&e., 
our newest and latest Engine a little 
wonder anda giant to work. 
Send for prices. Mention this paper. 


> Van Duzen Gas & Gasoline Engine 8 C0. 
CINCINNATI. OHIO. 








Vieate 


& M ENC 





We have in stock, that we could ship within a few 
days from receipt of order, as follows: 

Medium Speed Automatic Type :—1 left- 
hand, 55 horse-power ; 1 right-hand, 75 horse-power ; 
1 left-hand, 75 horse-power. 

High Speed Automatic Type :—1 self-con- 
tained, center crank, 140 horse-power ; 2 self-con- 
tained, center crank, each 18 horse-power. 

Single Slide Valve Throttling Type: 
1 right-hand, 16 horse-power. 

Horizontal Tubular Boilers :—4, 12horse- 
power ; 2, 16 horse-power ; 1, 55 horse-power. 



















8,700 Copies of ‘‘PRAY’S BOOK,” 
YEARS WITH INDICATOR 


Sold to September 3d, 1890. Vols. 1 and 2in one vol., $2.50 
JOHN WILEY & SONS, 53 E. 10th St., N. Y. 








Woodbury Engine Co., 





ROCHESTER, N. Y. CTEARNS MPG +s 


The Fishkill Landing Machine oa. 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, their improved 
CORLISS ENGINES, They are endorsed by 


many reputable engineers and persons using them. 
Address as above, 


ENCINE LATHES, 
BRASS LATHES, 
BORINC AND 








Belt Power Air Pump and 


ENGINES from [5 to 400 Horse Power 


Condenser. 
Boilers of Steel and Iron supplied to the 


CONOVER & CO., 
MECHA RICA L Cociitcrs trade or the user. Send for Catalogue. 
95 LIBERTY sT., | SAW MILLS GENERAL MACHINERY 


NEW Y * Fi 
Ne AteLoune a NEW YORK STORE, 46 Cortlandt St. 


fuel saved or equal amount of 
power gained. Runs with same 


economy as engine 
Adapted to all kinds of En- 


in: ne ircular. 
- clk sled NEW AND SECOND HAND, 


IN STOCK. 

Planers, 16 in.x4 ft. Hendey new. 
a 20in.x4ft. Lathe x Morse a 
» 22 in.x5 ft. do e- 
" in.x5it. Fitchburg, 7" 
wm 24 in. x6 ft. do rs 
sis 24in.x6 ft. Lathe & Morse, she 
“ss 2%4in.x6 ft. Powell, ba 
nt % in.x6 ft. Low Price. 2nd hand 




















45 Bin x& ft. Fitchburg new 
- 2%in.x8 it. Pond, good order. 
on $2 in.x10 ft. New Haven, fair, cheap. 
43 in.x12 ft. Worcester, good order. 
Drills, 20 in. lever, Pratt & Whitney, + 
20 in. Wheel and le ver, Prentice, new, 
‘* 21 in. Back Gear do. ne 
“  24in. Back Ge ars ‘and Auto, Feed, do. “ 
“ 25 in. do. sd 
© 6-25 in. * ae Blaisdell, as 
“6-28 in sag wis pasder. ” 
« 32in. Prentice, a 
Sensitive, Radial, 7 -ortable and w all Drills. 
Engine Lathe 8, 14 in.x6 ft., 18 in.x6-8-10 ft. Hendey, new 


14 in.x6 ft., 16 in.x6-8 ft., 18 in.x8 ft. Prentice, ‘ 
14 in.x6 ft., 16 in.x6-8 ft., 18 in.x8 ft. Fite hburg, sis 
14 in.x4 1-2 ft. 2nd hand, Putnam, good. 
16in.x8 ft. 2nd hand, Fitchburg - 

16 in. x6 ft., 18 in.x8 ft., 20in.x10, Wright, new. 
16 in.x8 ft., 20 in.x12 ft. heav y, McMahon, “* 
20 in.x7 1-2 ft., 2nd hand Wood Light, good. 


TU R NING M i LLS, = - » in xe s a eatne & Morse, new 

“ a 24 in.x12 ; right, “ 

a“ “95 in.x 2 , New Have ai 
SCREW MACHINES, inate ft’ “inthe € More, "eye 
on hand and in process of construction, s as 96 inxs ft ond hand, Puteam, good. 


72 in x20 ft. 2nd hand, Triple Geared, fair. 
Pulley Turning Lathes, 26, 36 in. 2 tools, 





fair 
Rrass | athes, Turret and Squé are Arbors, Cabinet Turret 
Lathe, No. 2, Am. Tool Co., good 
Shapers, 15, 16, 24 and 30 in, Stroke, new. 
Universal Milling Machine No. 2, Garvin, “ 
0 pright Boring & Turning Mall, 39 in “ 


E. P. BULLARD, 
PROPRIETOR. 


Gear Cutter, 18 in. Putnam good, 
Large assortment of other Tools. Send for 


Complete List. 
68 Cortlandt St., 


J.7.McCaABE, 
NEW YORK. 





Successor 10 E, P,. BULLARD’S 


New York Machinery Warerooms 


BRIDGEPORT, CONN, 











FRIGK GOMPANY, Builders, 


WAYNESBORO, PA. 


Eclipse Corliss Engine, 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


jgsend for Special Cireular. 


Pin H Icu Ij ret oat 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 




















a 


Peete: 


Hill, Clarke & Co., 


Boston, Mass. 





10 S. Canal St., Chicago, IIl. 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS 


\ , BROOKLYN, 

S New York OMe, 69 ~ id St. 
> Pat. Seuhtaeh Surface Con- 
denser and Feed Water 

Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &e. 








2 





THE PORTER-HAMILTON |v CATALOGUE OF TOOLS 


And Supplies oe nt free to any address on receipt of Ten 
Cents in Stamps (for postage). 


Chas. A. Strelinger & Co., “Ve? Detroit, Mich. 





Corliss - Engines 


Of the highest type, in all 





. The best canine in ‘America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


THE TWISS AUTOMATIC ENCINE 
A STRICTLY FIRST- 
CLASS ENGINE, 

a very Low Prico 
Manufactured by 


sizes, are made by 


The Lane & Bodley Co. 


CINCINNATI, O 














The merits of their engines are 
described in an illustrated pamphlet, 
which will be sent to any one inter- 
ested. 





A = 
os wnitrWELSON W. Twiss, “ R rae aM hi 
ne ve. New en te} . 
Send he alae hefore Purchasing Siewhen 4 i oun ry ac Ine 
ALSO VERTICAL AND YACHT ENGINES. WORKS, 





HUNTINGDON, PA. 
Fine Upright Engines, 


The following sizes are 
earried in stock, made in 
large quantities, with spe- 

ial 


CHANDLER & TAYLOR CO’S 


SELF-CONTAINED STEAM 
Are tested under 
full load be- “ 


fore ship- 4 


ment. 5 12 TO 80H. P. tools, at special prices: 
IN STCCK FOR QUICK %.4,0,6.78 o4.P. 

z If you want one Engine, 
DELIVERY. it will pay you to write us. 


If you handle large 


For Circulars address quantities, it will pay you 
us. 


CHANDLER & TAYLOR COQO., Indianapolis, Ind. 


BALL AUTOMATIC ENGINES. 


WORKS: ERIE, PA. 














High-Pressure, Compound and Triple Ag 
Expansion, Condensing and 
Non-Condensing. 


CHARLES R. VINCENT & CO., 





Contracting Engineers, 


15 Cortlandt St., WEW YORK. 38 (liver St., —, 































20 AMERICAN MACHINIST [Ocronen 9, 1890 
CORE OVENS. THE PRATT & WHITNEY C0., 
——~-- Economical, Clean, Convenient, | ————-—— ih. 
apa HORIZONTAL Double Head 





CASTINGS 


CARRIED IN STOCK. 
265 Ibs. Lehigh Egg Coal 


consumed in 24 hours. 


Size of Oven, 12x9x9O ft. 


BROWN & SHARPE MFG. C0, 


PROVIDENCE, R. I. 


ro 


n 
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S. A. SMITH, Western Representative, 
23 SOUTH CANAL STREET, CHICAGO, ILLINOIS. 


DunlerSiean Pump 









a] * Water Works Machinery 


COPYRIGHT 1883 BY 
TME GORDON & MAXWELL CO. 


Te GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW VORKE, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Phenix Building. 




















THE YALE & TOWNE MFG CO, 
STAMFORD CONN. 
NEW YORK. CHIGAGO,PHILA.BOSTON _ 


The Original Unvuleanized Packing 
CALLED THE STANDARD <sctta:mezucking b which an 


Accept no packing as JENKINS PACKING unless 
rem d with our *“‘ Trade Mark.” 

105 MILK STREET ostow. 
21 NORTH FIFTH BT., 


A JENKINS BROS, jitsu seater 
NEW TOOLS FOR IMMEDIATE DELIVERY. 


Aly is 








N STREET, N 








"x 8’, 10’, & 12’ Imperial Engine Lathes. 20", 25’, 28”, 82’ & 40” Standard Drills. 
rai & 13’ Standard Engine Lathes. 2H", 24", 28" & 32” National Drills. 
18x 12’ Standard Engine Lathe. 12”, 13’, 15’° & 18” Turret Lathes. 
18’'x 8’ Imperial Engine Lathe. 14’ & 15’ Fox Monitor Lathes. 

24” x 24” x 6 Planer. 12", 14" & 15” Hand Lathes. 
15” & 20” Crank Shapers. 18’ Cabinet Turret Lathe 


20" & 26” Geared Shapers. Milling Machines. 30’ Pulley Lathe. 


OUR STOCK IS:CONSTANTLY CHANGING. WRITE FOR PARTICULARS AND PRICES. 
“OUTFITS A SPECIALTY. 


THE LODGE & DAVIS MACHINE TOOL CO., 


Manufacturers of and Dealers in Iron and Brass Working Machinery, 


64 CORTLANDT ST., NEW YORK. 
WORKS: Cincinnati, Ohio. WESTERN HOUSE: 


GOULD & 2 EBERHARDT, 


Newark, N. J. 


Chicago, Wl). 








$syg euey ¥ IURICT 
0D sUTIRIN, WARS) a 






‘ON MEN Qs 


TT ONITII te 


PATENT SHAPERS. 


Sizes, 12’’, 16", 24’, 26’’, 80’ in stock. 
GEAK AND RA CK CUTTING TO ORDER, 





‘WOILVOIIddY NO MQ001VLVO CALVULSOTI 


Traverse Drills 


For 5 in., 8 in. and smaller 
holes. 


Boring Mills, oe 


48 in. and 66 in. Revolving Head Drilling 
Swing. Machines. 


THE BILLINGS & seed Hartford, Com 


Machinists’ Tools, 








Belt Clamps, 


Eight Sizes, Sewing Machine 
Right Inch Shntties 
Thirty-Six Inch. Bobbins, 





DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 


: Masta Tel 





THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 


Wrist, 


,"OIHO ‘GNV1I3SA3R190 
ssvuqd pue NOU! 











BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N, J. 





ENGIN E LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
—_— Mass., U.S. A. 


GEO W. PIFPELyD, 


Cuts, Photographs and Prices furnished 












Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued ig fro the iaumgne Gear Works, of Lex- 
ington, 


(GRANT ) 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 


= Rochester, N. Y. 
“— Works at North Bloomfield. 


J. M. ALLEN, PREsIDENT. 
Wm. B. FRANKLIN, VICE-PRESIDENT. 
F. B. 


J. B. PIERCE, Secretary & TREASURER. 





ALLEN, SEconp VIcE-PRESIDENT. 





Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


3 ft., 4 ft. and 5 ft. square. 
Autso ovR ORIGINAL, ®? Linz 
24’, 26’, 30, 32’, 36’, 42”, 48’, 66’, 62”. 
THE CG. A. GRAY CoO., 


CINCINNATI, O. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 




















an" » x £37" » x x 8! anime, 














20” x er Chucking Lathe. 


3 snEG 





enact EC axon Conn Maccabees 


iJ.M.CARPENTER Sein 


PAW TUCKET.R. I. 








APS & DIE 








